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FOREWORD
The "Handbook of Oceanographic Tables" has been published by the U.S.

Naval Oceanographic Office in response to an increased demand for oceario-
graphic information. The figures and tables included in this publication have
been designed for and are intended to furnish oceanographers and oceano-
graphic engineers with a ready reference of the more useful oceanographic
tables.

The U.S. Naval Oceanographic Office intends to keep this publication as
up-to-date as possible. Revisions and requirements for newer tables will be
introduced as the need arises.

Suggestions for new tables and notification of errors in the current edition
are welcome.

0. D. WATE, Jr.
Rear Admiral, US. Navy
Commander
U.S. Naval Oceanographie Office
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PREFACE
These tables are intended to supply the oceanographer and oceanographic

engineer with a reference covering many aspects of the field of oceanography.
Although this publication replaces 11.0. Publication No. 614, Processing Ocean-
ograph;' Data, it is only partly useful for the processing of oceanographic sta-
tion data. For this purpose, the reader is referred to H.O. Publication No. 607,
Intruction Manual for Oceanographie Observations.

The tables are divided into foter sections:

General Mensuration Information Related to the Oceans,
Data on Oceans not Related to Geography
Data on Oceans Related to Geography
Tables for Computation and Conversions

Every effort has been made to include the more commrnly used tables;
however, a publication such as this one needs comments, sugIoestions, and criti-

cisms if in its future editions it is to be of maximum usefuhiess. We ask the
cooperation of all users.

Permission of the Controller of Her Britannic Majesty's Stationery Office
has been granted to the U.S. Naval Oceanographic Office to use data from
"Tables of the Velocity of Sound in Pure Water and Sea Water" by D. J.
Matthews.
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10 ~ West Lol.- East Loi. 100
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u, 69 6Z;U7 66 65 , -3 ? ,- 0 60 61-6,! 63 61. 65 66 "1 68 69 60
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FlorE 1.-Maroden Square Numbers (I dere)--ontlnued

TABLE I.-Areas of QiA.-4llsterals of Earth's Surface of 10 Extent In ltItud, and LonKltud,'

Middle Area in
latitude of square

quadrilateral. miles.

00 474653
5 472895
10 467631
15 458891
20 446728
25 431213
30 412442
35 390533
40 365627
45 337690
50 307514
55 274714
60 239730
65 202823
70 164279
75 124400
80 83504
85 41924,

iMmIthsonIs" Jnstitut.ol, 191)

Onigtute wiles.
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TARIX. 2. - Aryo ,,f Quadrilateralm of Farth's Surfatv of V Extent In lAtitude and moiltude*

Middle Area in Middle rea in Middle Area in
latitude of square latitude of square latitude of square

q'iadrilateral miles quadrilateral miles quadrilateral miles

0 0, 4752.33 180 00' 4525.59 360 oo' 3862.75
0 30 4752.16 18 30 4512.90 36 30 3838.56
1 0o 4751.63 19 00 4499.87 37 00 3814.06
1 30 4750.75 19 30 4486.51 37 30 3789.26
e 00 4749.52 20 00 4472.81 38 00 3764.18

2 30 4747.93 20 30 4458.78 38 30 3738,8o
3 00 4746.00 21 ro 4444.41 39 00 3713.14
3 30 4743.71 21 o 4429.71 39 30 3687.18

4 00 4741.071 22 00 4414.67 40 0 3660.95
4 30 4738.08 22 30 4399.3C 40 30 3634.42
5 00 4734.74 23 00 4383.6c 41 00 3607.62
5 30 4731.04 23 30 4367.57 41 30 3580.54

6 0 4727.00 24 0 4351.21 42 00 3553.17
6 30 4722.61 24 30 4334.52 42 30 3525.54
7 00 4717.86 25 00 4317.51 43 00 3497.62
7 30 4712.76 25 30 4300.17 43 30 3469.44

8 00 4707.32 26 00 4282.50 44 0 3440.98
8 30 4701.52 26 30 4264.51 44 30 3412.26
9 00 4695.38 27 00 4246.20 45 00 3383.27
9 30 4688.89 27 30 4227.56 45 30 3354.01

10 00 4682.05 28 00 4208.61 46 0 3324.49
10 30 4674.86 28 30 4189.33 46 30 3294.71
11 00 4667.32 29 00 4169.74 47 00 3264.68
II 30 4659.43 29 30 4149.83 47 30 3234.39

12 00 4651.2n 00 4129.60 48 0 3203.84
12 30 4642.(T3 30 4109.06 48 30 3173.04
13 cc 4633.7' 00 4088.21 49 O0 3141.99
13 30 4624.44 I 30 4067.05 49 30 311c.69

14 00 4614.82 32 00 4045.57 50 00 3079.15
14 30 4604.87 32 30 4023.79 5C 30 3047.37
15 CO 4594.57 33 00 4001.69 51 00 3015.34
15 30 4583.92 33 30 3979.30 51 30 2983.08

16 O0 4572.94 34 O0 3956.59 52 00 2950.58
16 30 4561.61 34 30 3933.59 52 30 2917.85
17 00 4549.94 35 00 3910.28 53 00 2884.88
17 30 4537.93 35 30 3886.67 53 30 P851.68

*statute ile. (Smithsonian Institution, 129)
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TArn .- Arean of Quadrilaterals of Earth'. Surfaee.of 1" Extent In Latitude and Longtude--Otinued

Middle Area in Middle Area in Middle Area in
latitude of suare latitude of square latitude of square

quadrilateral miles quadrilateral miles quadrilateral miles

540 00 2818.27 660 O0 1954.97 78° 00 1000.99

54 30 2784.62 66 30 1916.75 78 30 959.90
55 00 2750.76 67 oU l78.37 79 00 918.73
55 30 2716.67 67 30 1.39.C4 79 30 877.49

56 oo 2682.37 68 00 1801.16 80 Co 836.18
56 30 2647.85 68 30 1762.13 80 30 794.79

57 00 2613.13 69 oc 1723.36 81 00 753.34

57 30 2578.19 69 30 1684.24 81 30 711.83

58 O0 2543.05 70 00 1645.00 82 00 670.27

58 30 2507.70 70 30 1605.,2 82 30 628.64
59 00 2472.16 71 00 156,.lC 83 00 586.97

59 30 2436.42 71 30 1526.45 83 30 545.24

60 00 c40.48 72 00 1486.70 84 0 503.47
60 30 2364.34 72 30 1446.81 84 30 461.66
61 00 2330.02 73 O0 14o6.8i 85 00 419.81
61 30 2291.51 73 30 1366.69 85 30 377.93

62 00 225 .82 74 00 1326.46 86 oo 336.02
62 30 2217.94 7h 30 1286.12 8? 30 294.08
63 00 2180.89 75 00 1245.68 87 OC 252.11
63 30 ;143.66 75 30 1205.13 87 30 210.12

64 0 2106.26 76 00 1164.149 68 C0 168.00
64 30 2068.68 76 30 1123.75 88 30 126.10
65 00 2030.94 77 00 1082.91 89 00 84.07
65 30 1993.04 77 30 _O41.99 89 30 42.04

(Smithsonian Institution, 1929)
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TABLE 3.-Areap of Quadrilaterals of Earth's Surface of 10' Extent In latitude and LongitudeO

Middle Area in Middle Area in Middle Area in
latitude of square latitude of square latitude of 3quare

quadrilateral miles qudrilateral miles quadrilateral miles

0°0' T 132.01 6' 05' 131.29 12 05 129.16
0 15 132.01 6 15 131.25 12 15 129.08
0 25 132.01 6 25 131.21 12 25 129.00
0 35 132.00 6 35 131.16 12 35 128.92

0 45 132.00 6 45 131.12 12 45 128.84
0 55 131.99 6 55 131.07 12 55 128.76
1 05 131.99 7 05 131.03 13 05 128.67
1 15 131.93 7 15 130.98 13 15 128.59

1 25 131.97 7 25 130.93 13 25 128.50
1 35 131.96 7 35 130.88 13 35 128.41
1 45 131.95 7 45 130.84 13 45 128.33
1 55 131.94 7 55 130.79 13 55 128.24

2 05 131.93 8 05 130.73 14 05 123.14
2 15 131.91 8 15 130.68 14 15 128.05
2 25 131.90 8 25 130.63 14 25 127.96
2 35 131.88 8 35 130.57 14 35 127.87

2 45 131.86 80 45 130.51 140 45 127-77
2 55 131.84 8 55 130.46 14 55 127.67
3 05 131.82 9 05 130.4o 15 05 127.58
3 15 131.80 9 15 130.34 15 15 127.48

3 25 131.78 9 25 130.28 15 25 127.38
3 35 131.76 9 55 130.22 15 35 127.28
3 45 131.74 9 45 130.15 15 45 127.18
3 55 131.71 9 55 130.09 15 55 127 -08

4 05 131.68 10 05 130.02 16 05 126.98
4 15 131.66 10 15 129.96 16 15 126.87
4 25 131.63 10 25 129.89 16 25 126.77
4 35 131.6o 10 35 129.8) 16 35 126.66

4 45 131.57 10 45 129.76 16 45 126.55
4 55 131.54 10 55 129.68 16 55 126.44
5 05 131.50 11 05 129.61 17 05 126.33
5 15 131.47 11 15 129.54 17 15 126.22

5 25 131.44 11 25 129.47 17" 25' 126.11
5 35 131.40 11 35 129.39 17 35 126.00
5 131.36 11 45 129.32 17 45 125.88

5 55 131.33 11 55 129.24 17 55 125.77

Staute mile. (Smithsonian Institution, 1929)
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TABLE 3.-Area. of Quadrilaterals of Farth'. 8urface of 10' Extent in Latitude and Longitude-Contnued

Middle Area ip Middle Area in Middle Area in
latitude of square latitude of equare latitude of square

quadrilateral miles quadrilateral miles quadrilateral miles

18 05 125.65 24 05 120.79 30 05 114.62
18 15 125.54 24 15 10.64 30 15 114.43
18 25 125.42 24 25 120.48 30 25 114.24
18 35 125.30 24 35 120.33 30 35 114.04

18 45 125.18 24 45 120.17 30 45 113.85
18 55 125.06 24 55 120.01 30 55 113.66
19 05 124.94 25 05 119.85 31 05 113.47
19 15 124.81 25 15 119.69 31 15 113.27

19 25 124.69 25 25 119.53 31 25 113.07
19 35 124.56 25 35 119.37 31 35 112.88
19 45 124.44 25 45 119.21 31 45 112.68
19 55 124.31 25 55 l19 o4 31 55 112.48

20 05 124.18 26 05 118.87 32 05 112.28
20 15 124.05 26 15 118.71 32 15 112.08
20 25 123.92 26 25 118.54 32 25 111.87
20 35 123.79 26 35 118.37 32 35 111.67

20 45 123.66 26 45 118.21 32 45 111.47
20 55 123.52 26 55 118.04 32 55 111.26
21 05 123.39 27 05 117.87 33 05 111.o6
21 15 123.25 27 15 117.69 33 15 110.85

21 25 123.12 27 25 117.52 33 25 110.64
21 35 122.98 27 35 117.35 33 35 110.43
21 45 122.84 27 45 117.17 33 45 110.22
21 55 122.70 27 55 116.99 33 55 110.01

22 05 122.56 28 05 116.82 34 05 109.80
22 15 122.42 28 15 116.64 34 15 109.59
22 25 122.28 28 25 16.46 34 25 109.37
22 35 122.13 28 35 116.28 34 35 lO9.16

22 45 121.99 28 45 116.10 34 45 108.94
22 55 121.84 28 55 115.92 34 55 108.73
23 05 121.69 29 05 115.73 35 05 108.51
23 15 121.55 29 15 115.55 35 15 108.29

23" 25' 121.40 29" 25' 115.37 35 25 108.07,
23 35 121.25 29 35 115.18 35 35 107.85
23 45 121.10 29 45 114.99 35 45 107.63
23 55 120.9 29 55 114.81 35 55 107.41

313-610 0 4 7 .
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TALr 3.-Arean of quadrilaterals of Earth'm Surface of 10' Extent In Latitude and Logltude-Coatinued

Middle Area in Middle Area in Middle Area in
latitude of square latitude of square latitude of square

quadrilateral miles quadrilateral miles quadrilateral miles

36 05 107.19 42 05 98.57 48 05 88.85
36 15 106.96 42 15 98.32 48 15 88.57
36 25 106.74 42 25 98.06 48 25 88.28
36 35 1O6.51 42 35 97.80 48 35 88.00

36 45 lO6.29 12 45 97.55 48 15 87.71
36 55 i06.OC 42 55 97.29 48 55 87.42
37 05 105.83 43 05 97.03 49 05 87.13
37 15 105.6o 43 15 96.77 49 15 86.84

37 25 105.37 43 25 .160 49 25 86.55
37 35 io5.1 43 35 96.24 49 35 86.26
37 4, io4..91 43 45 95.98 49 45 85.97
37 55 104.68 43 55 95.71 49 55 85.68

38" 05' 1O4.44 44 05 5.45 50 05 85.39
38 15 104.21 44 15 95.19 50 15 85.09
38 .25 103.97 44 25 94.92 50 25 84.80
38 35 103.74 44 35 94.65 50 35 84.50

38 45 103.50 44 45 94.38 50 45 84.21
38 55 103.26 44 55 94.11 50 55 83.91
39 05 103.02 45 05 93.84 51 05 83.61
39 15 102.78 45 15 93.58 51 15 83.31

39 25 102.54 45 25 93.30 51 25 83.01
39 35 102.30 45 35 93.0 51 35 82.71
39 45 "102.06 45 45 9a.76 51 45 82.41
39 55 101.82 45 55 92.48 51 55 82.11

40 05 101.57 46 05 9P.21 52 05 81.81
40 15 .101.33 46 15 91.94 52 15 81.51
40 25 101.08 46 25 91.66 52 25 81.20
40 35 100.83 46 35 91.38 52 35 80.90

40 45 100.59 46' 45' 91.10 52" 45 80.60
40 55 100.34 46 55 90.82 52 55 80.29
41 05 100.09 47. 05 90.55 53 05 79.98
41 15 99.84 47 15 90.27 53 15 79.68

41 25 99.59 47 25 89.99 53 25 79.37
41 35 99-33 47 35 89.70 53 35 79.06
41 45 99.08 47 45 89.42 53 45 78.75
41 55 98.83 47 55 89.1 53 55 78.44
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TALuc .- Areas of Quadrilaterals of Earth's Surface of 10 Extent In Latitude and loagttude-C otInued

Middle Area in Middle Area in Middle Area in
latitude of square latitude of square latitude of square

quadrilateral miles quadrilateral miles quadrilateral miles

54 05 78.13 60 05 66.51 66 05 54.13
54 15 77.82 60 15 66.18 66 15 53.78
54 25 77.51 60 25 65.84 66 25 53.42
54 35 77.19 60 35 65.51 66 35 53.06

54 45 76.88 60 45 65.17 66 4c 52.71
54 55 76.57 60 55 64.8:, 66 55 52.35
55 05 76.25 61 05 64.50 67 05 52.00
55 15 75.94 61 15 64.16 67 15 51.64

55 25 75.62 61" 25 63.82 67* 25' 51.2855 35 75.30 61 35 63.48 67 35 50.935545 75.99 61 45 63.14 67 45 50.57

55 55 74.67 61 55 62.80 67 55 50.21

56 05 74.35 62 05 62.46 68 05 49.85
56 15 74.03 62 15 62.12 68 15 49.49
56 25 73.71 62 25 61.78 68 25 49.13
56 35 73.39 62 35 61.44 6835 8.77

56 45 73.07 62 45 61.10 68 45 48.41
56 55 72.75 62 55 60.75 68 55 48.05
57 05 72.43 63 05 60.41 69 05 47.69
57 15 72.10 63 15 60.06 69 15 47.33

57 25 71.78 63 25 59.72 69 25 46.97
57 35 71.46 63 35 59.37 69 35 46.60
57 45 71.13 63 45 59.03 69 45 46.24
57 55 70.80 63 55 58.68 69 55 45.88

58 05 7o.48 64 05 58.3 70 05' 45.51
58 15 70.15 64 15 57.99 70 15 45.15
58 25 69.82 64 25 57.64 70 25 44.78

58 35 69.49 64 35 57.29 7C 35 ".42

58" 45 69.17 64 45 56.94 70 5 4.t3
58 55 68.84 64 55 56.59 70 55 43.69
59 05 68.51 65 05 56.24 71 05 43.32
59 15 68.18 65 15 55.89 71 15 4..95

59 25 67.8. 65 25 55.54 71 25 42.58
59 35 67.51 65 35 55.19 71 35 42.22
59 45 67.18 65 45 54.83 71 45 41.85
59 55 66.85 65 55 48 7T 55 41.48
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TAlIJM 3.--Arean of Quadrilaterals of Parthm 4urface of 10' Extent In LAtitude and Longitude--Continued

Middle Area in Middle Area in Middle Area in
latitude of square latitude of square latitude of square
quadrilateral miles quadrilateral miles quadrilateral miles

72 05 41.11 78 05 27.62 84 05 13.79
72 15 40.74 78 15 27.24 84 15 13.40
72 25 40.37 78 25 26.85 84 25 13.02
72 35 40.00 78 35 26.47 84 35 12.63

72 45 19.63 78 45 26.09 84 45 12.24
72 55 39.26 78 55 25.71 84 55 11.86
73 05 8.89 79 05 25.33 85 05 11.47
73 15 38.52 79 15 24.95 85 15 11.08

73 25 38.15 .79 25 24.57 85 25 10.69
73 35 ,17.78 79 35 24.18 85 35 10.30
73 45 37.41 79 45 23.80 85 45 9.92
73 55 7.03 79 55 23.42 85,55 9.55

74 05 36.66 80 05 23.04 86 05 9.14
74 15 36.29 80 15 22.65 86 15 8.75
74 25 35.91 80 25 22.27 86 25 8.36
74 35 35.54 80 35 21.89 86 35 7.97

74 45 35.17 80 45 21.50 86 45 7.59
74 55 3.79 80 55 21.12 86 55 7.20
75 05 34.4L 81 05 20.73 87 05 6.81
75 15 34.04 81 15 20.35 87 15 6.42

75 25 33.66 81 25 19.97 87 25 6.03
75 35 3.29 81 35 19.58 87 35 5.64
75 45 32.91 81 45 19.20 87 45 5.25

75 55 3,2.53 81 55 18.81 87 55 4.86

76*05' 32.]6 82 "05 18.43 88 05 4.47
76 15 31.76 82 15 18.o4 88 15 4.09
76 25 31.40 82 25 17.65 88 25 3.70
76 35 31.03 82 35 17.27 88 35 3.31

76 45 30.65 82 45 16.88 88 45 2.92
76.55 30.27 82 55 16.50 88 55 2.53
77 05 29.89 83 05 16.11 89 05 2.14
77 15 29.51 83 15 15.73 89 15 1.75

7 25 29.13 83 25 15.34 89 25 1.36
77 35 28.76 83 35 14.95 89 35 0.97
T7 45 28.37 83 45 14.57 89 45 0.58
77 55 27.99 83 55 14.18 89 55 0.19
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46o 54.0 8.o 8.0 46.2 13.7 8,9 42.8 19.0 9.8 39.5 27.5 10.t 36.C1 ,1.0 27.5 10O .0;
480 6.0 8.0 8.1 47.8 13.7 9.0 44.0 19.0 9.9 37.L
500 58.0 8.0 8.2 49.2 13.8 9 45.5 19.1 10.1 42.1 27.5 10.9 38-.3

550 53.0 13.8 9.3 48.5 19.5 10.3 44.9 27.5 11.1 41.C
9 .7.7 27.5 11.3 43.')6oo 56.3 13.8 9.5 51.8 19.7 10.5 5C.3 27.5 11. 4 6.4

70 
55.0 19.8 10.7 53.2 27.5 11.6 49.o750 
58.5 19.8 11.0 %.2 27.5 12.1 51.0
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•3 48.5 19.5 10. 1,7.7 27.5 11.3 143.' 39.C 12.5 "0.3 50.0 13.3 38.7 60.0 14.0 600

.5 51.8 19.7 10.5 5C.3 27.5 1i1.- 16.4 39.5 12.8 413.0 50.0 13.7 41.0 60.0 14.2 650

55.0 19.8 10. 53.2 27.9 11.C 49.0 40.0 13.1 45.l i  50.5 14.C 43.5 60.5 14.5 700
58.5 19.8 11. s.2 27.5 12.1 51. 40C.0 13.3 48.0 51.0 14.2 45.8 61.0 14.8 750

59.2 27.5 12.3 53.8 40.0 13.5 50.6 51i:5 14.5 47.8 61.5 15.C 800
56.? 4C0.0 13.L 52.5 52.0 14.6 50.0 62.0 15.2 850

58.2 40.0 14.0 54.6 52.0 14.9 52.0 62.5 15.5 9DC
57.2 52;.0 15.1 54.0 63.0 15.7 950
59.3 52. 15.3 56.3 63.0 16.o iooo

(11.0. l'nb. No. 603. 1955)

Best Avalzb Copy
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ThAM B.- -D*Wseasn Burtacs Waves

Classification Period Usual Generating Force Coinsnts

Caillary waves loes than 0.1 sec Wind (or non-linear surface
actions of steep gravity tension is
waves) restoring

force

Ultra-gravity from 0. 1 get 0 Wind (or non-linear Canination
waves 1 see actions of steep gravity of surface

waves) tension and
gravity re-
storing force

Ordinary frm 1 sec to 30 Wind (most often gen- Usual type
gravity waves see erates 5 to 15 sec experienced

period waves) on ocean
surface

Infra-gravity frcs 30 sec to Meteorological factors Can cause
waves 5 mi dangerous

oscillation
in offshore
installations

Long-period frcm 5 min to 12 Storm and earthquakes
waves bra

Ordinary tide fra 12 hra to Sun and moon
waves 2J4 bra

Trans-tidal 2~4 bra and up Meteorologic factors May contain
wave$ Sun and moon solar and

lunar tidal
components
or even
seasonal
water level

(see Figure 1) variations

(Munk, 1961)
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TA t-dat meus Valaet Tar ce Tpm ag WaW

Wvelength Pure water Filtered Open Coastal water,
(ngstrom) coastal water ocean water moderately turbid

8ooo 0.885 o.84 0.865 1.01
7600 i.11 1.10 1.13 1.25
7000 0.215 0.22 0.265 0.40
6300 0.10 0.095 0.14. 0.31
58OO 0.05 0.05 0.07 0.32
5500 0.03 0.025 0.045 0.32
5000 0.015 0.014 o.4 0.33
470o 0.007 0.012 o.04 0.35
4000 o.o16 0.045 0.055 0.50
36oo 0.02 0.08 0.065 0.65

(MlMk Wad Ja&M, 1052)

Tims &-Sawa~ Dbstbutiom in the 0 etua atlumlight afer Pan tbrouga Water lqer of
a~st Thieham

Thickvess of the water layer

Wave -
length 0 0.01 0.1 1 1 10 1 10 100
(0) m M mm cm cm M m m

0.2-0.6 237 237 237 237 237 236 229 172 14
o.6-0.9 360 360 360 359 353 305 129 9 --
0.9-1.2 179 179 178 172 123 8 .. .. ..
1.2-1.5 87 86 82 63 17 --. .. ..
1.5-1.8 80 76 64 27 --.. .. .. ..
1.8-2.1 25 23 11 --. .. ... ..
2.1-2.4 25 24 19 1 .. .. .. .. ."
2 .14-2 .7 7 6 2 - . ..... ... .
2.7-3.0 0.4 0.2 .. ... .. ... .

Total 1000.0 993.7 952.1 859.4 730.2 549.3 358.1 181.5 13.9

(1tal =a' tncdeft ami' ea m surfatc Is taken as I00)
(Defant 1351)
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TBL aL 6.--Saturation Values of Oxygen in On Water (,-I/L)* from Normal Dry Atmospbere

Chlorinity (%-) 15 16 17 18 19 20
C"alinity ( 27.11 2J.91 30.72 32.52 34.33 36.11

Tempers

-? ..................... 9.01 8.89 8.76 8.64 8.52 8.39
0 ..................... 8.55 E.43 8.32 8.20 8.08 7.97
5..................... 7.56 7.46 7.36 7.26 7.16 7.07

10 ..... 6.77 6.69 6.6o 6.52 6.44 6.35
15 ..................... 6.14 6.07 6.00 5.93 5.86 5.79
20 ..................... 5.63 5.56 5.50 5.44 5.36 5.31
25 .............. 5.17 5.12 5.06 5.00 4.95 4o6
30 ................... 4.74 4.68 4.63 4.58 4.52 4.46

Smg-atoms of oxygen per llter=O.9061 X ml/L. (Fox, 1907)

TAsLZ 7.-Enrichment Psetors of Some Chemical lements in Maine Organisms over Sea Water
Dry weights of organisms were used.

Element Enrichment factor

Ti >10,000
V >280,000
Cr 1,400
Mo 6,000
1n 41,0OO
Fe 86,000
Co 21,000
Ni 41,0OO
Cu 7,500
Ag 22,000
Au 1,400
Zn 32,500
Cd -.4,500
Ga 900
T1 >700
Ge >7,600
Sn 2,700
?b 2,600Au 3,300
5b >300
31 1,000

(doMberg, 19)
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TArLY P.-Chemical Abundance*. In the Marine Hydrospherp

rr ] Hturrs/10' atoms Cl mrg/i atoms/iO" atoms Cl

Ii 10",OC. 202, OO, Coo. Ae .003 0.005
lie 0.CCOCI .00C) Cd 0.00C055 O.00W
Li 0.2 50. I. <0.02 <0.3
Be S n C .03 0.05
B 4.C 630. Sb < 0.0005 < .006
C 2 . 4,300. Te

0. 5 7C. I 0.05 0.7
C cf5", 300. I0, 000, 00C0. Xe O.OOC O.Vl
F 1.3 130. Cs 0.001 0.01
1c 0. 0003 0.03 Ba <0.09 < 1.2
I'V 10,500. 850,000. La 0.0003 O.O04

M 1,300. 100, 000. Ce O.0004 0,005
Al 0.01 0.7 Pr
SI 3. 200. 1 d
P 0.07 4. Pm
S 900. 52,000. Sri
C1 19,000. 1, 0C,0. E u
A O. 28.5 Gd
K 38c. 1,0CO. Tb
C 40C. 19,000. Dy
Sc 000004 0. 00 Ho
T.i C.001 0.04 Er
V 0.001 C.O4 t'm
C r 0. 00005 O. 002 Yb
Mi, C.002 0.07 Lu
Fe 0.01 0.3 Hg
Co 0.0005 0.02 Ta
11 0.0005 O.Op W 0.0001 0.001
Cu 0.003 0.09 Re
7n 0.1 0.3 Cs
G 0.0005 0.01 Ir
Ge < C. C00]. < 0. 003 Pt
As O.003 O. 07 Au 0.000004 o.00004
Sc O.004 0.1 Hg 0.00003 0.0003
Br 65. 1,500. Ti < 0.O0001 < 0.00009
Kr 0. 003 C. 007 Pb 0.003 0.03

0.3 7. Bi 0.0002 0.002

Sr .C. 200. Po
Y 0.0C03 0. 006 At

Zr r, 9.0 x 10-15 8.0 x 10- 1 4

Nb Fr
Mn 0.01 0.02 Ra 3.0 x 10 "  2.0 x 10"10

Tc Ac
Ru Th 0.0007 O.006
Ph Pa
Pd U 0.002 O. 0

(Goldberg, 195)
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T&ms 0.- Natural 3adlesoI,1r at Hm Wat..

Niuclide UHf Life ConCentr tiOn Specific Activity Energy of'
(pm/eu 3 ) (rnumber of di s-3  y-radistion

Integretior,/cm (11ev)
see)

1.3X109 yra. I..5x1O-8 1.2xl0 2  1.5

Rb87 1.4XIO 10 yr.. 8.t'x10 - 2.2xl0O -4 o 7

U238 4.X0 r. 2.010 .9 111 .05- .82

U235 '.13XIO 8 yrs. 1. 5 xlO 1 3X10 o06-.18

Th2 32  1.4ux,10 yr. 10,11 #2210 -7 .03w .08

Re226 16x 3 Ye 3-4-16 3xl0-5*1-6

C 4 5770 yr.4017 7xlO - Rio.

V3 t 12.26 Mr. 8210"20 2.5x10'5 11c

0 Activity of MIaLid and dsughter products tK~el. W. 196CGi
t Onily In t'OP 50-100 meters of ocean
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?&M 3& tO-htuum Cem e Puhi U~dS a Tesutai e Miasmal Paflfm

C :HALLEiGER, Murray and Renard, 1891; Meurray ord Chumley,
1924; uVWIT A, LDI UO ,y * a Mw lPPlP 1908

Radio- Diatom GlobigerIna Ptero-
Red clay (S) larian ooze (5) 0e (5) nod

Physical ooze -- - oI (*)
compos t ion, ())

(C) (N) (C) (c) (v) (C) (H) (x)

lextsum Pa.6 29.0 20.0 36.3 24.c 96.6 97.2 96.5
CaCC3  ,v.1 nineum 0 0 tr 2.C 0 80.2 30.0 44.8

,Average j.7 10.1 14.0 23.0 2.7 64.5 54.7 73.9

Plsnktonic Isximum 27.0 pre- 80.0 95.0 75.0
forauinifersi nimum 0 domi- 25.0 15.0 15.0

L verae 4.77 e.e 3.1 3.1 nent 53.1 58.9 34.7
part
of

CaC0

enthic for*- (ximm 3.0 l.C TC.O
mlnifera 4N in C resent C tr

Merage C.6 0." .1 1.6 2.1 2.1 3.

Ot ler culcare-faximu .3 31.8 20.0 57.0
Ou remains 4 Minimum resent 1.2 tr 15.8

,Average 1.3 1.C .( 3.2 9.2 3.7 35.5

Siliceous ( tM 5.0 8C.0 60.0 90.0 10.0 1 5 .00 20.0
remains Minimam 0 30.0 2C.0 1.0 4.0 tr tr

(Aversge 2.14 C.7 54.4 41.0 73.1 1.6 1.7 1.9

Texture of mineral
particles

>.05 a (Maximum 20.0 6C.0 5.0 25.0 40.0 50 00 50oo 20..
diameter 41 imum 1.0 tr 1.0 3.0 1.0 -.0 tr tr

Cae rae 5.6 2.4 1.7 15.6 8.4 5.3 5.1 4.7

< .05w, fximum 100.0 1 7.0- 27.9 c  34.C &. j 59.3 41.8
dioeetrjNrium 31.0 17.C- 12.5 9.C 1.2 1.2 tr

verae 85.1 6&-5 39.9 15.6 30.6 26.5 19.6

lumber of samples 70 126i 9 15 l' 111 17T2 I hC
veraged I I

Cnly In to exceptlor*l canes; the usual maximum is rmt more than 5 per cent.

b Only In one exceptional cease.
c IncluJes fiel: divided raalr4 of s1lieous orsaniaum.
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TaMna l-Fralg Po at uOw Wol tar Vals ot la"t

FreczincL Freezing Freezing
Salinity, point, "C. Salinity, . point, *C. Salinity, , point, *C.

1 -0.052 14 -0.750 27 -1. ,61
2 -0.105 15 -c.80 28 -1.516
3 -0.159 16 -0.858 29 -1.572
4 -0.212 17 -0.912 30 -1.628
5 -0.266 18 -0.967 31 -1.664
6 -0.320 19 -1.021 32 -1.74o
7 -0.373 2C -1.076 33 -1.796
8 -0.1,P7 21 -1.130 34 -1.853
9 -o.481 22 .-18.5 35 -1.909

11, -0.534 23 -1.240 36 -1.966
11 -0.568 24 -1.295 37 -2.0e3
12 -0.642 25 -1.350 3e -2.080
13 -0.696 26 -1. ,05 39 -2.138

i Thm U

aeAMX 11-8d at E s aft o k* Be"mg Vaomi Wui to he IHWeM at s eb'v Wal

Denity of let 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95
Density of deter

1.00 1.5 1.9 2.3 3.0 4.O 5.7 9.0 19.0

1.01 1.5 1.8 2.3 2.9 3.8 5.3 8.2 15.2

l.oe 1.4 i.R 2.2 2.8 3.6 5 .0 7.5 13.6

1.03 1.4. 1.7 2.1 2.7 3.5 4.7 7.0 11.9

I tb.. no I
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TAmIX 13..-Animal Foms. In Oceeb

1) ", V i 0! :-.stcT. or lone EcclozJcal Plant and Animial

Prc.'iccGroups Forms

Be: thic l ittoral Littoral Be;-thos 1. Seassle - (Sponges,
Sublittoral (sea floor (immiobile) mussels,

animais)c'sters,.

hydroids,
bryozoa:.s,
barnascles)

Tube. wcrims
Sccweeds an~d sea grasses
Diatoms

Dtep-Scn, Batbyal 2. Creepin., f~rms - (crabs,
Abyssal lobsters, cc~pepods,
liadni amphipods)

Crustaceans
Protozoanrs
Snails
Bivalves

3. Burrowing; forms -(clams,

worms)
Crustaceans

Echi node rmfs

PenIji c N-r-Atic Epipelagic Nektori Squids
I A Mesopelaic (swim~ming Fishes

animals) 'Whales

Flanktc-r Floating and
(floating Driftinpg Life
animals or 1. ?Zooplankt-i - feebly
floating swimming or floating
plants) anri:als

2. Phytoplankton -

microscopic floating
plants

(US.N. Civil Engineering IAbOMtery)
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OCCURRENCE (PERCENT)

10 20 30 40 50 60 TO so 90 100

'I .

1000 - _.4/ I
/ .

/ I:
/ I."

2000 -/--d

* 3322-MEAN DEPTH OF THE ATLANTIC AND loe
ARCTIC OCEANS *

S307- MEAN BIPTH OF THE INDIAN OCEAN ,'400 402-MEAN PTH OFTHE PACIFIC OCEAN,-,

x LEGIEND

-- ATLANTIC AND ARCTIC OCEANS
GOOD *INDIAN OCEAN

PACIFIC OCEAN
WORLD OCEANS

MARGINAL SEAS ARE INCLUDED IN THE
MEAN DEPTH OF THE OCEANS

8o0

9000

11001

Ministry of I)efense. USSR. 1953)
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torrigewus cora propod globloerina diabom todolau'ion red clay
deposits ooze 0090 ooze ooze

ileezwen, 1964)

FIGU:RE 9.-Dstribution of the Mpjor Tyjlt. of IDeep-Sen Simlnerkts .qee Table 14)
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Dimensione of Individivl Seas

Area Mean Depth VMlums
Sea (109 012)  (mtr)(0 )cio~*2) (meters) (10

Tributary to Arctic Ocean
Norwegian Sea 1383 1742 2408
Greenland Sea 1205 1444 1740
Barents Sea 1405 229 322
White Sea 90 89 8
Kara Sea 883 118 104
Laptev Sea 650 519 338
East Siberian Sea 901 58 53
Chukchi Sea 582 88 51
Beaufort Sea 476 1004 478
Baffin Bay 689 861 593

Tributary to North Atlantic
North Sea 600 91 55
Baltic Sea 386 86 33
Mediterranean Sea 2516 1494 3758
Black Sea 461 1166 537
Caribbean Sea 2754 2491 6860
Gulf of Mexico 1543 1512 2332
Gulf of St. Lawrence 238 127 30
Hudson Bay 1232 128 158
Tributary to South Atlantic
Gulf of Guinea 1533 2996 4592

Tributary to Indian Ocean
Red Sea 450 558 251
Persian Gulf 241 40 10
Arabian Sea 3863 2734 lOS61
Bay of Bengal 2172 2586 5616
Andaman Sea 602 1096 660
Great Australian Bight 484 950 459

Tributary to North Pacific
Gulf of California 177 818 145
Gulf of Alaska 1327 2431 3226
Berinj Sea 2304 1598 3683
Okhotsk Sea 1590 859 1365
Japan Sea 978 1752 1713
Yellow Sea 417 40 17
East China Sea 752 349 263
Sulu Sea 420 1139 478
Celebes Sea 472 3291 1553
In both North and South Pacific
South China Sea 3685 1060 3907
Makassar Strait 194 967 188
Molukka Sea 307 1880 578
Ceram Sea 187 1209 227

Tributary to South Pacific
Java Sea 433 46 20
Bali Sea 119 411 49
Flores Sea 121 1829 222
Savu Sea 105 1701 178
Banda Sea 695 3064 2129
Ceram Sea 187 1209 227
Timor Sea 615 406 250
Arafura Sea 1037 197 204
Coral Sea 4791 2194 11470

I Lyman. 1900)
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T ,hI II l sirfe.. W .er T..rn i,in ir. 1riit rIhvut .nl I .. 4 w .riI

February

Surface Northern Southern Total
Temperatures (F.) Iemisphere Ifeaisphere World Percentage%

30 - 35 638.82 628.31 1267.13 12.0
35 - 40 187.87 520.57 708.44 6.5
40 - 45 157.60 264.08 421.68 4.0
45 - SO 17s.89 307.82 483.71 4.5 1
50 - 55 166.10 268.14 434.24 4.0
55 - 60 260.17 274.75 534.92 S.0 1
60 - 65 298.34 315.67 614.01 S.S
65 - 70 336.23 496.82 833.05 8.0 1
70 - 75 464.98 582.23 1047.21 10.0
75 - 80 857.37 1056.00 1913.37 17.5
80 - 85 976.62 1489.49 2466.11 23.0
85 - 90 0 0 0 0.0

Totals 4519.99 6203.88 10723.87 100.0 1

( x 104 = square nautical niles)
Averaged area of water surfaces.* 107,091,000 sq. nautical miles.

August

Surface Northern Southern Total
Temperatures (OF.) Hemisphere lemisphere World Percentares

30 - 35 326.30 1076.50 1402.80 13.0 %
35 - 40 37.41 312.86 350.27 3.5 
40 - 45 59.2? 284.65 343.92 3.0 1
45 - SO 158.25 351.25 509.50 5.0
so - 5 222.91 486.21 709.12 6.5 %
55 - 60 159.85 473.80 633.65 6.0
60 - 65 161.84 S13.24 67S.08 6.5
65 - 70 184.53 564.40 748.93 7.0
70 - 75 388.65 722.76 1111.41 10.5 A
75 - 80 947.08 821.28 1768.36 16.5 1
80 - 85 1875.98 547.06 2421.04 22.S I
85 - 90 18.28 0 18.28 0.2 1

Totals 4540.35 6154.01 10.694.36 100.2

( x 10 - square sbautical miles)
Averaged are& of water surfaces a 107.091.000 sq. nautical miles.
Areal error -" 2%

Note: Areas planimetereJ from II. 0. Pub. lio. 225: "World Atlas of Sea Surface
Teuperatures 2nd Edition".
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TAl r ; ( continued).-gurface Water Temperature Dlitribution ot th ArKJo. 0cftn

(Above Arctic Circle and Bering Ctrait))

February

Surface
Te!Eeratures (*F.) Percentages

30 - 35 364.25 94.0

35 - 40 11.70 3.0 1
40 - 45 11.63 3.0 1

Totals 387.58 100.0

4
C x 10 . square nautical miles)

Averaged area of water surfaces a 3,868,750 sq. nautical miles.

.. August

Surface
Tenperatures (F.). Percentages

30 - 35 296.10 77.0 1
35 - 40 21.02 5.0 1
40 - 45 31.22 8.0
45 - SO 28.89 7.0 1
50 - 55 6.51 2.0 ,

55 - 60 2.33 1.0

Totals 386.07 100.0

( x 10 . square nautical miles)
Averaged area of water surfaces x 3,868,750 sq. nautical miles.
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TAamn. 6 (contJnued i. -Surface Water Temperature Distrtbution in the Indian Oceali

(Including Red Sea and Persian Gulf. Limits - above 60S.;
lines from South Timor to Australia; Tasmania; and Cape
of Good Hope to Antarctica.)

February

Surface Northern Southern Totals

Temperatures (OF.) Hlemisphere Hemisphere Percentages

30 - 35 0 0 0
35 - 40 0 202.28 202.28 9.5 %
40 - 45 0 120.38 120.38 6.0 l
45 - 50 0 92.40 92.40 A.S
50 - 55 0 92.40 92.40 45
55 - 60 0 94.71 94.71 4.5
60 - 65 2.28 117.56 119.84 6.0
65 - 70 4.5S 156.74 161.29 8.0
70 - 79 29.06 131.10 160.16 7.5
75 - 80 140.74 224.91 365.65 17.5
80 - 35 181.60 483.51 665.11 32.0
85 - 90 0 0 0.

Totals 358.23 l71S.S;Q 2074.22 100.0 %

( x !04 4 square nautical miles)
Averaged area of.water surfaces a 20,750,200 sq. nautical miles.

August Northern Southern

Surface Northern Southern
Temperatures (*F.) lemisphere Hemisphere Totals Percentages

30 - 35 0 25r.75 255.75 12.5 %
35 - 40 0 81.03 81.03 4.0
40 - 45 0 80.85 0.85 4.0
45 - 50 0 106.26 106.26 5.0
5 - 55 0 152.13 152.13 7.5 %
55 - 60 0 156.40 156.40 7.5
60 - 65 0 128.52 128.52 6.0
65 - 70 0 148.53 148.53 7.0 1
70 - 75 4.55 191.52 196.07 9.5
75 - 80 113.50 291.20 404.70 19.5
80 - 85 217.92 129.39 347.31 16.5 1
85 - 90 18.28 0 18.28 1.0

Totals 354.25 1721.58 2075.83 100.0 1
( X 104 square nautical miles)

Averaged area of water surface - 20,750,200 sq. nautical miles,



II'idbook q Oeemaw f/i (phh I'abes

'JATHY 0; 1 vntinue4l -surtier Water Tein~xwratare I isTribipi~ton of the Antarctic keen (Below flO' 80i1th)

February

Surface
TeMeatres (F.) Percentages

30 - 35 583.75 84%
35 - 40 109.28 16

Totals 693.03 100%

Cx 104 . square nautical miles)
Averaged area of water surfaces = 6,913,500 sq. nautical miles.

Augu!st

Surface
Temperatures (*F.). Perce~ntages

30 - 35 682.69 9
35 -40 4.64 1%

Totals 689,66 100

( x 10 4= square nautical m~iles)~
Averaged area of water surfaces = 6,913,500 sq. nautical miles.

Note: Areas planimetered from 11. 0. Publicat, 'oT No. 225: "World Atlas
of Sea Surfaces Temperatures 2nd Edition.11
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TARY 6 (Co ll In ).. Sirft n Water Teni]K.ratture lN.tribut Ion of the 1'aclfl. I a

(Limits - Below Bering trait; above 60'S.;
lines from South Timor to Australia' Tasmania to Antarctica' and Cape Horn
to Antarctica,)

February

Surface Northern Southern
Temperature F.) Hemisphere Hemisphere Totals Percentages

30 - 3S 168.12 0 168.12 3.5
35 - 40 115.75 106.95 222.70 4.5
40 - 45 76.40 78.88 155.28 3.0
45 - 50 99.33 136.88 236.21 4.5
so - 55 101.42 127.33 228.75 4.5
55 - 60 135.70 115.50 251.20 5.0
60 - 65 165.24 142.91 308.15 6.0
65 - 70 169.09 195.50 364.59 7.5
70 - 75 234.84 316.02 550.86 11.0
75 - 80 441.35 534.69 976.04 20.0
80 - 85 677.24 839.90 1517.1, 30.5

Totals 2384.48 2594.56 4979.04 100.0

( x l04 * square nautical miles)
Averaged area of water surfaces - 49,884,300 sq.

nautical miles.

August

Surface Northern Southern
Temperature (OF.) Hemisphere Hemisphere Totals Percentages

30 - 35 0 56.16 56.16 1.0
35 - 40 2.34 148.48 150.82 3.0
40 - 45 3.70 120.64 124.34 2.5
45 - 50 86.02 152.79 238.81 5.0
50 - 55 136.88 267.38 404.26 8.0
55 - 60 104.17 190.90 295.07 6.0
60 - 65 94.71 219.84 314.55 6.5
65 - 70 126.78 253.92 382.70 7.5
70 - 75 207.00 344.28 551.28 11.0
75 - 80 422.28 423.15 845.43 17.0
80 - 85 1221.26 413.14 1634.40 32.5

Totals 2405.14 2592.68 4997.82 100.0

{ x 10 * square nautical miles)
Averaged area of Water surfaces a 49,884,300 sq. nautical miles.
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Tmmi, 1.-Tables of Velocity of Sound In Sea Water for Use in Echo Sounding and
Sound Ranging

Find froiii the charts the number of the area In wAhiteh the sounding was u,ade.
41 I The eho sounder is set to read dIepths dlirectly on the assumption of a constant

-elocity of 1463 mn. or 1500 in. per secondl (Table 1!o ). equivalent to 8M0 flus, or
S20 fins. per sevond (Table 11ib).

Take' fromt Table 11 ai or 1) for the area in question the required vorrection and
mid it tot the dept h found. Th Is gives the depth.

Example. Table Ila. In area I a dIepth of .3"0 in. has been found with an
echo sounder set to 1500 in. per second. The correction Is -61 and the true depth
is 3139 in.

Example, Table Ilb. In area 41 a depth of 4250 fins. has beent found with an
echo sounder set to 800 fins. per second. The correction is 194 fins and the depth
is 4444 fins.

124 The echo sounder gives the time required for the sound wave to travel from the
surface to the bottom, that is. the time of half its journey.

The times are so chosen as to provide checks on the examples above.
Example. In the example above the time is 3200/1500 secs.=2.1333 sees.
Then In area 1 (Table Ila) a sounding has been made and the time recorded

wits 2.133.3 sevcs. Assuming any convenient v'elocity, 1460 tn./see. for instance,
an approximate depth of 3115 i. Is found. By interpolation the velocity to this
depth is; 1471.2 in./sec., and this gives a more accurate depth of 3138.5 in., almost
exactly the same as in the first example. A further approximation would give
even better agreement.

(3 ( The echo sounder is set to read depths on the assumption of some other velocity.
The ('alculations are made as in (2.If the, sounder was set, for instance,

to 1480 in./se. andl this gave a depth of 32900 in1.. then the time was 2.1062 sees.
The true dlepth is found by approximation as before.

(Matthews, 1939)
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'TABLE llu..-Tnhl" (of Vewity iof Soiund Iii 8ea Water for Um4e in Ehi, Mouniiding und 4oi.md Hanging. Vertcal
Soundling Vemio'tle. In llwt.| ,-s M. c'tn l 111 t0. Plti s .showls ad om dithim to dtlht h mbw| by echo
mounlders met to fixed i llnw,4 of !1463 meters lier sPeconmd and I.00 meters per wmeond

C0Omotiom. Correctiom Coroii.
__ I oet oj 3 . _

1463. 1 .. 1 1143 15 1431100.

200 14411- 3 -381461 0 - 51474 2 - 3 1467  1 -4A400 14 -5 -14 148 -I -1; 1471 2 - 7 i467 I -wOt 1449 - 41 -20 M47 - 2 -17 1470 3 [-12 1468 2 -13

$00 141 -7 -26 145 -s -22 1470 4 -15 144 3 -17
10001453 - -32 14W - 3 -28 1469 4 -21 1470 5 -20

1200 1456 -7 -36 1480 - 3 -33 1469 5 -25 1472 7 -23
1400 1467 -6 -41 140 - 3 -38 1449 0 -29 1173 10 -
1800 1459 - 4 -- 44 1461 - 2 -42 1469 7 -33 11475 13 -7
1900 140 -4 -48 1462 - 1 -441460 7 -37 1476 16 -29
200 1462 -1 -51 14413 0 -50 147e 10 -40 1478 21 -30

2200 144 1 -54 1466 3 -52 1471 12 -43 1480 26 -30
2400 1465 3 -57 1466 5 -55 1472 15 -45 1481 30 -31
26001467 7 -56 1466 9 -57 1473 is -47 1483 36 -30
2900 1466 10 -60 1469 12 -59 1474 21 -49 1484 41 -30
3000 1470 15 -61 1470 15 -1 1475 25 -51 1486 48 -29

3200 1472 20 -61 1488 55 -26
3400 1474 26 -60 1489 62 -25
3600 1475 30 -61 1491 71 -22
3800 1477 37 -60 1493 79 -18
4000 1479 45 -58 1494 67 -14

4200 1496 93 -12
4400 1497.1 105 - 6
4600 14064 114 - 6
4800 1499.7 123 -1
5000 1501.0 133 3

5200
5600
500
6000

6200
6600
6600
7000
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TABL: I l.-- 'OlitliUl(N

Are"h: 7___I_______1___ ___

Corrections. Corrections. ~, Correctionit. i; Corrections,

S143 500. > 1463. 150 > 14631500., 15M
20148:I

200 1 I -2476 2 - 3 1488 - 1495 4 -1
400 1481 5 -5 5 1474 3 -7 71482 5 -4 41492 8 - 2
Ow l478~ 6 -- 91474 5 -10 1481 7 - 81490 11 - 4
0 1476 7 -13 1475 6 -1 1480 9 -- 1 1498 14 - 6

101474 9-161475 8-17 1480 12-13 1487 17 -9

1200 1475 W -20 1476 t  -19 1481 15 -15 1487 20 -10
1400 1475 1 87 -23 1478 14 -21 1481 17 -Is 1486 22 -13
1600 1476 14 -26 1479 17 -23 1482 21 -19 148 25 -15
IS001478118 -26 1480 21 -24 1483 25 -20 1487 30 -16
2000 1480123 -27 1481 25 -26 1484 29 -21 I48834 -16

2200 1481 27 -28 1483 30 -26 1485 33 -22 1489 39 -16
2400 1483 33 -28 1484 34 I-26 1486 38 -.22 1490 44 -16

2600 148.14 - 1413 5 16

0038 -28 1485 39 -26 1488 45 -21
2800 1486 45 -27 1486 45 -6 1489 51 -21 1492 57 -1
3000 1487 50 -26 1488 52 25 1491 58 -18 1493 63 -14

320 1489 .57 -24 1490 60 -22 1492 64 -17 1495 71 -10
3400 1490 I 4 -23 1492 68 -19 1493 71 -16 1496 78 - 9

30 142I72 -20 1493-4 76 -16 1494-9 80 -12 147 85 - 7

6001419

380 1493 79 -18 1494-9 85 '13 1496-4 89 - 9 1498 93 - 5
4000 1494 87 -14 1496.6 94 - 9 1497-9 97 - 6 1500 103 0

4200 1496 93 - 12 1499-4 107 - 51 111 3
4400 149721 1 05 - 6 I1502-6 122 S
4600 1498.71 1 14 -41504-2 133 13
4800 1500-01 124 r 0 1505-7 144 19
5000 1501 -4! 134 5 1507-3 156 25

5200
5400
5600
5800
6000

62006400
600
6800
700
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TAnLZ lla.-Contnued

10 1 is

144, 150.1 1. 143 a. 1463 m.0 . 1463. 180.- .- -'. - , U- - - .-

00 I 314 4 -117 6 1 1]23 3
4001806 12 1 146 6 -11,06 11 11Is1s1 4
6001603 16 1 INS 14 -18 16 11 I i 6

1467 16 -s 214 18 -1800 0 low 06 4
100 1466 23 -ai4e US -14 81 -IO 63 4

1s00 14 o -4 1466 7 -a3 1466 3 -18044 a
1400 146 3 -714 81 -& 14V7 a -310387 3
l600146 -a71 1 38 -81417 37 - 10 43 1
I30014, 87 -34" so -66147 4 4 la 4o 0
2000146 41 -6 14 44 -61407 -4 6 -148 0 0

3300 146 4 -10146 s0 - 8147 - sa 8 so 0
2600 14 &1 -10 146 -6 1497 N -a 1500 61 0
3001 I6 87 -1407 60 -a1406 a - 101 a
2000 148 a --9147 a -84i , -4160174 2
200496 6 -146 72 -4 146 7 -3 1 0281 4

30 1497 78 -6146 77 -4 18se S 0 18 87 6
a0 148 I -814 So -311 0 31 I06 1

1oo 61 0 1w00 S 0 I 6 7 810102 1*
3000 1 101 21801 10 S1 lo 106 1 I 110 is

4m010 ISM 6180 114"li 111806 117 141806 116 1s

4900 1801 I 10 Is 133 14 I6 13 11807120 20
44008054 I2I0 1is 1607 124 111 I0140 27

4001 86070 14 n10 14 4 150 18 " 15101 82 3
48001 804 I8 37180 I8 N 00 7 187 U 8ll 6 I a6
am0 1806 168 24 1i81 IM6 ad ,61a.0 I " 1813 174 44

M 1814 176 " 1814 Ie 46
M6OO 181.7 162 80 1116 86o

S8 .60 W4 87 1817 11
000 18is m 7O

WOO isl m so
181286 SI

6600ju 12 70 1oo
4400 1jam 6 112
660 15M SU3 123
7000 13 1 3

7401831 384 186

7500 1884 272 163

ls 40 4 M

ame id i dw eS

6600 I 10 40

606I____14 836 e

9000 I M tot

n21-O 0 - 0
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TANuh 1 la.-C4ontinued

A141 1 i16

WTII

5110 i 2 1616 1

1407 11 1160 8 110 W 4 Im 15 6143-

7 6 101-I
1oo eft63 84 1572 1 o G108417

100010 I 4 1 8 53 30 I I 7 1461 23 -13

33001s0 i 4 180 1506 5 7 141 1 -It
16001506 M 50 67 1606 70 7 141 60 -10
36001 71 5 4 16 0 7180 75 a 1484 34 -10
0186 75 18 30 7 1806 lw 141 64 -12
0001504 s 633 0 in 10180 6 1 14f 71 -62

m10 18 s I s" 1 1506 1 7 Io Im, I -11
54001806 To 6 !01 167 Is0 16 1013 0
SO18" 107 18 IM 7 0 171$06 1 0211014 71561807s 16 IN 1600 196 15s0 1131 7940 10 135 is 1 06 13 15 10I I3 17 3

430 18S 061i 15 07 161 06 1 7 IM 15 11 16 51018 I f
4400 1501 144 10 110 114 is l811 121 5
4600 1811 186 56 I1 lie 16I10 lO 17

4w 19 .1 184 26I M 136 26 I6I 140 34
001510.1 1"4 soII0 147 II IIII6.8 IM 34
4" 1611.3 IM 9Isi s In 38 1612l lIse 41

4800 16134 16 0 1513 167 43 1I15 171 46
&W0 16117 177 0 1514 177 4 158 .1 133 51

8100 31 161 0 4840 
1517 5 6

8600 1617 316 a$
6300 1619- 331 77
am0 1830. 7 $63

7m

740
7000
7W0

I6l 6

I _
SOW
ow,amrm j
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TAouL Il. Continued

-i 1 1 1O 1J17 is 16 20

144. 380. 14a2. Im0. 14". I ). 14 3l w

2 52 9 435111 783
14 4 12 17 6 i532 is 31 1

00 1672s 15161 22 62804 17 35 *8 iwe0m 2! 1 130 i5 5103 21 1 7-
3ow147 %6 -2 1806 0 21 5 1 4 -I 1-

300346 27 -a I o ,i -2 234 6 -IMpO 1 16 1 - 5 IS s 0 1493 - 7 1" N-0
21 14-5 uO G- 1 50 -0 3s -!1

w 14502 - 8 - 2 41324 -11 1-
S- - 1 -12 40 3 -1.

35e23 44 -, 346 -3343 3 .-1246 2-2

M eo s0 -, 1400 - 44 --12 4O1 -is
24M03467 so -53 500 61 034113 46 -13 402 4 -13
*60m 6Ia -2100 66 044 M -0 A as-14
2w00da 0 - 4 01 74 2 14K 63 - 42 5K -2
30000 7 -2 502 61 4l14 6 as -8 46 GO -10

32001800 is 0380O I 6 47 76 -646 -S9
266 24 53804 97 9 46 Is -S47 0-7
391 1s" 101 10 lo0 107 13 140 00 -2 46 7 - S
3m610 110 is16307 I1 Is 3 IN 0490 6 -3
4006 121 i16380 i t  223803 106 5801 105 3

4 1600 122 22I 0 136 26 380 116 9 134 6
4n001500 141 2S 151 147 22 38063 33 12 0232
401110814 243532 1S9 3 30642136 17 -3214 14
41001121IN 40114 172 461807 148 22 1 4 1"

M 1C33. 177 a61516 165 583506 162 380738 17 so

5200 1537-4 310 62
5460 3115 212 70

am s,
m 0 6 3 5 2 7 2 7 t s

4m
SOO

_ _ I _ _ _
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TADLC lla.-COMtlueOi

Av'. j2122 23 24

S Carmctiona. orrections. Cowctns. Oam.Uakm

. o ,,,.',
1 463. 100. 1463.10 .I380.. 1443. IMn___-________ -

40014"7 ,7 - 3 141 a -- 1477 4 - 1471 s - 7
SM 148 10 - 5 14I7 1o -1478 6 -I 11472 4 -11

,* 14 1 4 -6 141M 12 -611479 9 -11 1473 a -14
100o 1488 17 -811463 14 -11480 12 -13l473 7 -18

1200 14M- r0 -101462 16 --14141 ,4 -16 1474 9 -21
1400 14aA 4 -111401 17 -1a 1480 16 -19 1478 11 -28
1600 148 I27 -121491 20 -201481 20 -20 1 1, -,

100 14 31 -14 1482 22 -n 1481 f2 -22 1477 17 -29
200 1498 34 -16l413 27 -22 1482 26 -24 1 1 2 -29

22 149 40 -161484 l -1313484 24 -M4O 2I -82400348 20 -28 1480 N2n15U M11 3 -30
n W 4 171487 4 __-_ 1488 29 -26 1482 34 -31
2 141 5 -17 --1486 49 -22 1486 48 -26 148 41 -30

38404 -22 1487 8 -2614854 4 -3
3200 1492 W 1 1491 62 -19 1489 87 -23 IM8 51 -23
34W 1494 73 -14 143 66 -18 1490 62 -U31488 89 -23
260014M 80 -12 1493 76 -1731492 72 -20 1490 67 -24
MOO0 1496 -5 1 66 -91496 84 -1231462 80 -193491 74 -2&
4000 1497-71 96 - 6 1466 92 -11 1494 87 -17 149285 6 -20

42 148 9 10 - 2 1472 101 - a 1495-9 96 -12 1494.0 91 -17
4400 1001 113 0 146.9 310 3 140723 108 - 8 149-3S 100 -14
460 .18013 12 6 180 119 0 146 1 I - 4 14970 111 -9
4800 1303-4 13 11 18014 129 5 11801 4 0
800 130468 147 16 1802-7 139 9 1801-3 134 4

5200

800

8600

64
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TAUsL lla.--Continmed

Mi6. I ,00. 1463. I460. 1463. IWO. . 140. 1500.

200 14W 0 - 5 14" - I -6 1449 - 7 1443 - 2 - 7
W 1464 0 - 9 W -2 -11 148 - 8 -12 1452 - 3 -12

No 1466 1 -14 1460 -1 -10 1466 - 3 -18 14.5 - 3 -18
30 147 2 -18 1462 0 -20 1480 -2 -22 1457 - 3 -8

1000 146 3 -21 1664 1 -24 1461 - i -2 149 - 3 -27

1200 146 6 -38 1448 1 -28 1463 0 -30 1441 - 2 -21
1400 1471 8 -27 144 4 -31 1468 2 -33 1463 0 -4
1000 1472 10 -80 14m 7 -3 1466 3 -30 146 1 -37
1_00 1474 14 -31 1470 0 -36 1467 8 -40 1467 6 -40

00 1475 10 -34 1472 12 -3 1470 10 -40 1469 8 -41

3300 1477 21 -34 1474 is -38 1471 12 -43 1470 1I -44
3M0 1478 35 -35 1475 20 -40 1473 16 -43 1473 18 -46
600 1480 30 -35 1477 25 -40 1478 22 -43 1473 to -47
300 1481 35 -38 1479 31 -0 1476 25 -46 1478 33 -47
300 1483 40 -37 1480 85 -40 1478 31 -44 1476 27 -48

320 144 47 -35 1481 40 -41 1479 36 -46 1478 33-48
84001486 54 -32 1483 47 -39 1481 48 -44 1479 36 -40

00 1487 60 -32 1488 s -87 1482 48 -44 141 45 -47
3O 1488 67 -31 1486 61 -36 1484 56 -42 4U 53 -4"
4000 140 76 -27 1488 69 -3 1486 64 -38 148 61 -41

400 1491 82 -26 1439 77 -32 14W 9 -37 1486 67 -40
4400 14938 92 -2 1491"0 s6 -7 14890 30 -33 1487.4 75I -38
4000 144"8 101 -18 1493-7 96 -23 1400.7 90 -29 1489.0 84 -35
41K4 1496.8 110 -14 1494-3 106 -19 14920 100 -24 140. 03 -31
8W 1407.2 153 -10 1486.0 116 -14 1494.4 110 -19 1492.3 103 -2

ImI

800

fOO
m

900

7000
0000
7060
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TAULgI la.-Contlnued

Ared 29 30 31 32

*Cowgectiouu. Coetfitwmns Comwetmo.. , Coev,.Sim._ __ C
• 1463. 0. > 1. 150)0. 1443. 1 WOO. 140.100.

200144 -4 2 - 7 1442 5 3 - 0 6 1 131 6 1
400 1451 - 3 -12 1447 - 4 -13 301 II 1a I5 I I
60)0 144 - 4-18 1451 - 5-20 49 14 -33803m 3s I

00 1466 - 4 -23 1453 -5 -26 14 16 -4 102 21 3
1000 109 -3 -2"11455 -5 -S0 14 1 -7 800 0 0

003 1460 - 3 -32 1457 - 5 -. 143 21 -30 14 6 -2-2
1400 1462 - 1 -36 459 - 4 -33 1493 I -2 4m 3 - 4
1600 144 1 -38 480 - 3 -434 26" -1 140 38 - 5
3300 448 2 -42340 -I-4340 30 -16 1496 38 - 6
20001467 6 - 446444 1 -531490 33 -17 1494 42 -8

22003 466 8 -47 146 3 -31 401 38 -15 1494 47 - 9
2400 3470 12 --48 1447i -53 101 3 -18 4 61 -10
26003473 14 -501139 1 -3 462 49 -17 14W4 56 -10
28003473 20 -503471 36 -5431463 55 -171495 62 - 9
3000 3474 2S -53 1472 19-7463 60 -36 14360 - 8

3200 476 29 -52174 25-_s714W N6 -1831407 75 - 6
34003477 34 -521476 21 -3491 74 -141466 31 -4

30148 40 --5231477 38--8714W6 32 -1031416 57 - &
38 4 -50147 42 -543 147 91 -514 95 - 3
4000 1482 53 - 49 1 480-46 62100 -33800 103 0

4200 1483 59 I-49 1462 56 -52 3499-5 108 0 1801-4 312 4
4400 348 67 - 14 4 65 -48 1300 116 3 I80 121
4400 486 74 -4 1365 74 -40 180 126 7 38040 132 Is
4800 34 as -40 1467.3 ft -42 38033 136 12 3805 142 17
5000 3490 95 -34 3486-9 91 -38 04-7 147 17 16-4 132 32

8200 149 104 -29
8400 1493 1S1 -26
80 1495 127 -19
S0 1497 137 -12
60 140 150 - I

6200 O500.1 164 0
640 3 501391 132 a
G 6 303-6 180 16
68 o0 3 log 26
7000 1507-0 206 34

I I ~______
[S



Data on Ocean Relaud to Geography 77

TAL 1 I4.-4C utluwd

1443. . IBM . 1403 .IW 14t _s. >,, 143 Is", .m c,. . .oa. Ca _,~m ,,, CamU_. ,.. Ca, _,I60m6 a 3 2120 3 62 21522 1 3
4606530 132 31510 is 2 1 2 252 14 3
4601306 17 2 105 17 23502 36 331507 18 2
me0350 231 30 1 3 11 10 IS -1I1104 22 1

m I m is --13I0m 0 0343 2 - 4 , 20 .7 -

120 20 -I I m 30 -1 1496 23 -4 38100 30 0
3433457 32 - 2145 --2344 20 -6G34116 22- 2
wo Im 3 -4 1407 37 - 3 1493 2! -7 740 27 -3
18003466 40 -64143 43 -5A3493 27 -3134072 4- 4
s0601456 4 - 7143 66 -5493 41 - 9340 45 -a

JI 1466 43 - 7 143 so -6 46 44 -30 14" so - 4
on3143 a2 -33 43 54 -346 1 0s -11143 14 - 6
SM 143 57 -3 ,4 1, -7 1463 5 -12 140 s0 -,
506043 62 -74 0 46 w -6 o14 s -1149 6 -
SM6 346 73 -6a 143 72 - 4 34a6 6 -30 3466 71 - 4

JI6017 75 -3 43 77 - 4 140 73 - 34 77 -4
am3Im. 2 -5 3 439 --2342 so -7 146 38 -2
JIM0343 U -20 I, o 03 l so - l80o 0
sm -6 02 01 13-300 2 343 2 a 1 360 IGO 3
4w6I0 N 1 I sI 3456l 160 -3 3 0 306 5

4153602 114 6 180-7 119 13 36 .0 0law336 e
44306 I=$22 336 33m- 1 580 is33m11 6380430 2I
4m 33643 121 IS 1333 31.30 8 3231 -30 25 i
4m566160 142 373802- 130 25 130 137 135106- 145 21

S 166 156 223863A lot 31 1306 343 1 3357-13 356 5

am I3506 3 23506. 316 31
No 1307.8 IS 36 306- 175 1 3am 15i2 n 4
- I5333 4am
sm

a I

4I0
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TASnLZ 1 n.--Cottued I

IAK III IUUU

Ams. 836 41 1
fli_. _

14.1"e i, u. 141, FIM 1411. 1am.

30" 522 S M 6 4, M 45 IM 4
400Il5 14 4Isi is & 1t11 is Iis 14 4ow 112 so Iss M a Im Is I I sl It
6005O N 541 lit 5180l4 1O6- 1110 14 4

n0oi u5 41511 6 14 N0 - I MY 34 4
lo 804 0 30 3 6 146 U - 106 30 4

mml U mI a tIm i i ern i -saw 4aD a12 00 M 03 21M 7 400Is aim 36I s14005 ? 31801a 41 614am is - 71 43M 7
low 801 4a I19 low 51411 U - 156M 41 9
1900 a"0 a1 01406 so 5A4 am -10 law 57 11
200041 46 - 1804 & 5140 4 -11 1610 i s

3M4 5 -1I4am 6s 414M " -101lo1 73 is
240 460 N i - lm ai 5140 so -111613 Is 31
2000 4* 45 -1I1803 71 &5143 657 -10 1514 91 24
UN 0 71 0 ,IM 77 14W 0 -lil16 103 NO
SO0W 7 em IM 6214M 06 -30117 112 34

MOn 801 IN I4 an 91 1497?71 -615 1211 41
34sw ON *I W a 16 9 1401 as -2 loll 134 41
380 nIII & am ISO 1l8w ti. 14 54
,oo 1" . 10 It to m let 3 .,. ,1,1 611
4006 ,. 114 11 im6- 1 .1 is is" 1 111 175 6-

,,m u.s 1. IN 14 1807- 1,. a, 16 li 11 ,,, , Ile"soo 11011- 11 N I law- lIn 2M lit i .M1 M
W 49- 141 n 1367 14611 II? 141 2

am 0-1 1 am 3 Isle 14 8 8541

5300 1511 177 30
&6I Isis 161 41
am0 Isis M6 57am ISIS all
66ow IIIs a 75

- IS114
700 a"3 332 in

TM M- uI i35

71011m 387 in
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TAwx 11.-Costnued

Aum: 41 41 4a a4

j ..., . 0. j 20. 24. _3800. if MW.

4 Is I Ji -1400114 14 4 14 16 0 47 7 - 3
No 3lam 17 146 14 -, 148 8 -N I s0 - I 1408 If - 4 24M II -IN0 lam8 23 - a 14l slo - &l 4 Is - 9IM I IP -1I8

1400 ImOl . - 7 140 SO -114 2I -1480 is -12 0 0 3 4 k s o - 8 a2 4 1 8 - 7 1 4 6 8 3 s - 12 4 8 0 1 4 -3 6

4 0 0 1 4 8 8 3 2 - 7 400 3 0 - 11 24 " 31 - 14 480 1 9 2 .Iwo101 4 -11 14 38 -I3 148 7 -16 141 28 -a
003101 3 -12 148 36 -24 246 30 -30 -

10 2 44 -12 2480 42 -18 148 38 -21 42340 Ia a -18 1480 44 -16 1487 30 -1 4 34 -6018 8 -1424, 1 so -146 4 -1 146 3 -0 1488 80 -1, 240 87 -18 1486 81 -21 464 4 -63000 1l4 -13 Me 2 -14 1m 87 -30 407 80 -6
3300 ION 71 -11 24 0 -13 1463 64 -17 4110 7 -33400 14 73 - 9 1486 79 -11 14 71 -26 180 63 -83 100107 38 -7 1486 as -20244 77 -18 4 11 -to10014" Of -8147 5 -82466 SO -13IN 78 -18Oe ,. 101 - 3 1 u -, & ,$ -10 46 87 -6
43m01 III 2 I0 200 0147- 102 -- 6 43 8 -114100 low lit 61lot 11 3 140312110 - 3487 06 -
4800 ISM 138 ISM8 1in 3 200- l1t I an 11 - 34800 1 136 1 884 137 Is 2801. I a as 2 080 I I* 14is I 14 27 1803 111 9 8 13 7
AMin 2807 62 86 217 in0 38 2"46 1400 Mei 13 a iSM 17 . a" is8miles 117 3 ile 2 1 87 173 27

0 2814 23 4s Is1s We 4 10. 201 3
6am Isis 25 63 1514 m6 011 51124180Isis 816342 72 Ii2 il Ws m8Om0 1 6 S 38is M 0 ISIS 214 8I521-1 44~ 4

7I00 ltll 1 121 2 1 Joe a 73 0
736 11n we6 it ion &812 326 16 10 23 IN.740 ISM 324 1 6 ISII1 7 Ul 8 310 lit
?w I023 3 " 13836 348 In

79II0 14 3%l 10l II amI In

7OI=6 361l is ISW3 U I

am 61 40 8 li1 MO m M
JI I 4 100 I 410 1*0

me80641 4"3 MO
am it 1

1011 1&1171 40 219811 Is" l81 l

031126 M. m____-

- l ia II87

0058364 8 JI

I
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TAEY Ila.- tonltied

1red 45 41 
___*45

> 1 .I" 1463 aO3. 1500. 1. .. 1500.

200 1466 0 - 5 1524 9 3 1503 5 0 1507 6 1
4001467 1 -511517 15 4 1503 11 1 1507 12 2
600l1d 2 -131510 19 41504 17 21508 18 3
g001469 3 --17 1505 23 3 1506 23 3 1510 26 5
1000 1470 5 -20 1501 27 1 1508 32 5 1511 34 7

1200 1470 6 --24 1499 30 -1 1510 39 8 1513 41 10
1400 1471 8 -27 1497 33 -3 1513 48 12 151 50 14
130 1472 10 -30 1496 36 -4 1515 57 16 1516 58 17
1800 1474 14 -31 1495 39 -6 1518 68 22
•W00 1475 16 -34 1495 44 - 7 1520 79 27

2200 1477 21 -34 1494 47 -9 1522 90 32
2400 1478 25 -35 1494 51 -10 1524 100 39
2600 1479 29 -36 1495 56 - 9 1525 112 44
2800 1481 35 -35 149 64 - 7 1527 125 i51
3, 1483 41 -34 1497 70 -6 1529 138 59

3200 1484 47 -35 1497 75 -6
3400 1486 55 -33 1498 83 -5
3600 1488 62 -29 1500 92 0
3800 1489 69 -29 1501 100 3
4000 1491 79 -25 1501.6 108 5

4200 1493 37 -20 1503-0 117 9
4400 1494 96 -18 1504-4 126 13
4600 1496 107 -13 1505-4 135 17
4800 1498 117 - 7
5000 1499 128 - 3

5200 1501 140 4
5400 1503 153 II
M00 1505 164 19
5800 1506 177 .24
6000 1508 192 33

C2C0 1509-8 205 42
6400 1511-6 226 51
600 1513-3 235 61
6800 1515-0 251 70
7000 1516-7 267 81

7200
7400
7600
7800
8000

8200
8400Moo

8800
9m0

9200
9400I9600
9800! I

£7
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TAS 1la.-4ontlned

Are" 49 [ 50 51 as

S ,I Coretions. Corrections. Correctons. CoMTGONN.

463 1500. 1443.1 law ;0 ' lw 15. Im. 15us.l

oo 1510 6 1 1517 7 2 1537 10 5148 1 -4
400 1510 13 3 is 14 2 1536 20 9 1470 2 -S
60 1511 20 4 1513 21 5 1.36 s0 14 1472 4 -11
800 1512 27 6 1514 so 7 F 37 40 0 1474 6 -14

1000 1514 26 9 1516 37 11 15, 53 25 1476 9 -16

1200 1515 42 12 1517 44 15 1540 63 32 1473 12 -18
1400 1517 52 16 I!8 53 16 1542 76 8 1479 15 -20
1600 1518 60 19 1520 62 21 1544 s9 47 1481 20 -20
1800 520 70 241 121 71 25 1546 102 5 1483 25 -21
00 1521 80 2 1523 83 21 1548 118 65 1485 30 -20

2M3 1523 92 34 1525 95 37 1550 137 74
3400 1525 102 41 1526 105 42 1552 149 54
3600 1527 116 48 1528 118 50 1554 165 g6
2900 1529 129 55 1530 131 57 1556 11 106
3000 1530 140 61 1531.7 144 64

$200 1532 154 70 1533.5 157 73
3400 1533.8 168 78 1535.2 170 61
3600 1535.4 182 89 1537.0 1 6 91
300 1537.2 197 96 153.8 201 100
4000 15389 213 106 15406 217 111



Hantdbook of Oceanographic Table.

TABLE lla.-Cntinued

Antasj IS 3

., Cwmotins. I Corrections. Oorre'ctions. Corrections.

I~ ~ ~ "aI30 43 30 463. I8Ow. 140. 18NO.

200
400
600

1200
1400
1600

2200
2400
2600
2600
3000

3200
3400
3600
3800
4000
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TABLE l1b.-Vertical Hounding Velocities In Fathoums per Second to the Depths shown, and Cor.,Ions to Depths
Shown by Echo Sounder Set to FIxed Velopitls of 800 fns/sec. and 820 fins/sec.

Am* i 1 2 $ 4

a .. moo. 8 I Soo. go.

100 706 -2 -4 799 0 -a 3 0I i -4 2 on 0 - 2
20 790 -a -7 7/ - I -* m 1 -4 W I -4
300 1" -2 -10 77 - I -7 804 2 - 802 I - 7
00 780 -4 -13 70 -2 -11 804 2 - 80 S 2 -I

500 704 -4 -16 797 -- -14 I0 2 -10 80 -10

100 72 -4 -13 707 2 -17 603 2 -12 804 a -12
700 796 -4 -20 706 - -10 803 3 -1 80 4 -13
00 707 -a -22 796 2 -21 802 a -17 8n 6 -14

800 706 -2 -24 70 -1 -22 802 a -19 S0 7 -18
1000 790 -1 -26 790 1 -6 603 4 -21 07 0 -16

1100 70 - 1 -28 Soo 0 -27 W04 6 -22 8 11 -16
1200 S00 0 -2 001 2 -28 804 6 -24 we014 -16
1300 601 2 -s0 302 3 -29 m0 a -24 810 16 -to
1400 802 4 -21 802 4 -31 30 -6 81 19 -1t
1800 603 6 -81 82 6 -31 we 11 -25 $11 21 -16

160 304 S -32 80 6 -22 on 12 81 1 4 -16
1700 808 I1 -31 813 2 -15
1800 30 12 -32 814 32 -13
100 So6 is -23 818 36 -11
20 807 16 -32 816 40 -10

2100 806 22 -21 816 43 -10
2200 09 25 -80 8W7 48 -8
13W 818 53 - 6
2400 619 57 - 3
2W0 319 61 - 3

2600 8W0 67 0
270 821 73 3
2600

000

2100

3900
3100
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L N.re. 00. l no. ooIm

10 14 2- 1 07 1 - 1 I13 - I 117 2-
0 o 10 - 2 - 3 - 810 - 2 16 4-1
30 I0 3 -4NO 2 -A 1 4 -4 8156 6- 2
400 w7 4 -6 No6 3 - 7 MI A5-A 14 7 - 2800 1 807 4 8 6 4 - .-71, 1 -4

60 7 5 -10 87 8 -10 We 7 -1 12 10 -4
700306 5 -12 807 6 -11 610 9 - 91v21I -6
M0 107 7 -13 906 8 -12 10 10 -101Bt12 -I
90M 807 5-14A o 1 1110 11 -11 13 15 -
1~00080610 -100M911 -14 all 14 -11 8131# -,

11008NO912 -13 10 14 -14 il is -1 13 1 -g9
1200 i 10 S5 -15 110 IS -IS 812 10 -12 114 II - 0
12001 10 17 -16 I81 I8 -14 II1 20 -I1 114 23 -10
1400 111 l9 -16 812 21 -14 3 22 -II 815 26 - 9
1S0 g12 23 -15 12 23 -I 614 go -116 20 -7

ISM003 26 -14 81326 -14 15230 -1IQ16 3 - A
1700 114 30 -IS 814 30 -13 815 2 -I1 317 36 - 6
13M 111o 34 -11 si 25 -11 oi- 27 - 9 117 39 - 7
11ooI A11 36 -I 1sIS 29 -, 9 17 41 - 7 818 44 -5
2M0816441 -1031744 761145-51147 -2

100 174 3 -81 IS3 -5134 -5319 51 - 3
2200 17 48 -1 3|50 -- 19 54 - 3aM57 0
200 818 53 - 6 820 59 0 811 62 s

1400 819 57 - 3 m 6 6
2600 819 II - 3$I 71 6

Mo860 20 67 0 W 77 10
0 I 821 73 2 824 3 14

13M 325 90 Is
1900
3000

31011
3J00
3300

_______________________________________________________I
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TABLE Ilb (contintid).-Correctiom to depth. whown by mAChine, et to tAIN! velocite. of 8Ow

Areas 9) 10 11 12

::1* z.1  CeomdkN.. Comfom -CM

S. o20. So0. hhO0J.
100 327 3 1 337 2 - 1 24 & U 4 2
200324 6 1 337 4 -I 1 323 6 1 330 P9 2
300 0.22 3 1 317 6 - 1 321 9 0 Sf3 11 2
400 819 9 0 537 9 -I 1 20 10 0 32 13 3
boo033 11 - 1 17 11 -2 m0 14 0 W415 i 2

6 .,$17 33 -, 313 14 - 2 3,1 1 -1 123 17, 2
70081 14 -2 oil 16 - 2 319 17 -1 822 -i 2
am i6 I6 -4 317 17 -2 33 S3 - 2 23 21

-00 SIG 1s - 4 17 I9 - 3 33 23 - 2 820 23 0
1000 IG 20 -a 817 21 - 4 W'  23 -2 32025 0

1100336 22 - 5 AIR 25 -23 Q I a 25 -2 3 20239 0
20n 17 26 -4 N1 27 - 3 lil 27 - 3 M 30 0

1200 417 t8 - 5 SIR 30 - 3 335s 30 -2 3 20O33 S
1400 8 32 -3 AIR 32 -3 319 24 -2 3 5 0
158(N is 34 - 4 sib 34 - 4 819 6 -2 333 0

lam0 is 37 - 4 331l 37 - 4 339 39 - 2 82342 2
1700 910 40 - 2 39 40 -2 320 43 0 32146 2
1.3R 919 43 -2 I1 43 -2 so 46 0 32 50 4
3900 M20 48 0 320 48 .3 821 50 2 5n 54 a
20)80-0 5I 0 320 50 0 321 54 2 On 37 7

2100 sJ 57 3 821 j a 322 3 5 6822 2 8
220 52 83 5 822 63 6 823 63 6 324 66 31
2300 6-09 61 6 8.02 6, I8 823 a8 9 824 73 II
240)0 R2" 71 9 323 73 10 824 72 12 825 75 - 3IA
28100 6.2 71 iO

20 -4 7 2824 77 32 523 33 Is
2600 96-24 113 13 323 34 6 A2 7 19
20 3 25 37 17 a6 91 20 827 93 23
2300 327 96 24 827 08 24
2w 28 302 2 32 132 Q
MW0 628 105 29 329 111 34

310) 33 315 30
3200 330 125 4(

3 33 133
3400 33230 SOI
354)0 1132 144 &4

3300 a33 I M) 00
270 O34163 44

300) 335 370 ?1
300 a3s7 1 7
4000 38 138

4Mon 337 196 0
421 as8206 07

4600 640 2m lie
4w1. $41 241 l1e

4w0 041 2A3 I M
4100 342 2d 133
4m0 343 273 143
4"0 844 238 151
SOO 2w 110. 9 34



86 Handbook o/ Oceanographiv Table.

TADtu llb.-Cotliued

Amea 12 I 14 15 16

Corretios. Co, ( )rrections. , orrftifta. Corectiom.

kKsu .lr 0. 90.20j 900 Mojs.eor. > 00.1 0
JI0 . 27 3 1 6 s 4 2 27 3 162 m 4 1
S 61.1 6 16 3 8 2 626 7 16 W 7 2

0 8124 9 16 31 12 4 926 10 2 817 6 -1
400 24 12 25 3 15 5 261 I 816 '- 2
8001123 14 2 28 18 56825 6s 2681 0 -3

6w 1M213 17 21 826 20 4 823 I9 4 815 11 -4
700 22 39 2 824 21 3 824 21' 8 13 -4

8 W 2 22 21  24 24 4 824 24 45 15 15 6
900 22 25 2 823 26 3 824 27 4 81 17 -0

1M 822 28 2 822 28 2 824 20 5 15 19 - 6

1300 623 29 I 822 20 3 82 32 4 615i 21 - 7
1200 8211 33 2 822 33 823 36 4 816 1 -61I s2l 34 2l US 36 3 823 38 6 816 " - 6

144 -222 39 32 82 9 3 823 40 8617 0 -8
13WO 882 42 46822 42 462344 66372 2 - 6

IW00 822 " 4682246 6682247 6681627 - 4
17006s22 48 4682349 6 8248 661ssit41 - 2
16M 623 52 71 62 52 7 824 54 9 20 48 0
IM 623 56 7 M 56 7 U24 57 9 820 46 0
200 us 2359 7 624 60 30 824 62 10

23(1 624 62 10 624 65 30 625 6b1 13
ISM 624 65 11 m 6o 4 62 71 14
22 825 72 14 625 74 14 62 75 17
2" 625 77 15 626 75 16 626 60 Is,

5 0 626 4 36 62 64 18 827 64 22

16w 327 66 23 627 91 23 627 91 23
2700 827 91 23 626 96 27 6 9 27
2I00 m2 101321
low 9 105 32
3000 629 111 243I00 630 l323 39
1W w III

32I 831 25 43
no() 8313133 46
3a0 U 139 at
31500

200
3700

30M
4000

4100
4200
4m0

4' D
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Tm I, ,I III,-

Cnrcioa Conwtion' Cogmation. comcios.

IM 8534 4 2 938 a 2 831 4 2 826 3
20) 829 7 2 832 3 3 827 7 2 824 6 1
3010 825 9 2 829 81 3 23 9 1 820 8 0
400 823 I1 1 827 13 3 M 10 0 s 9 -
48 821 13 1 824 13 2 81 12 -1 81610 -I

am0 Big 14 -1 822 17 1 817 13 -2 15 11 -4
700 817 15 -3 821 1 1 816 14 -3 814 12 -
NMI 8 1s -2 820 20 0 815 15 - s 1 14 -6
900 M17 19 -3 819 21 -1 15 17 -6 814 16 -7

1000 817 21 --4 Bg 24 -1 si 19 -6 814 1 8 -7

1100 8s 25 - B -1 615 21 7 815 21 -7
1200 Big 27 -3 819 29 - 1 816 24 -6 15 23 -7
1300 181 30 -3 82 33 0 8IB 26 6 815 -_8
1400 I B 1 32 -3 9-90 35 0 816 -- 7 816 28 -7
,rGM Big 36 2 - 821 40 2 817 22 6 i 816 30 7

1(M 919 39 -2 821 42 2 817 25 - 6 617 34 -.
1700 820 43 0 821 46 2 818 30 - 4 817 37 -6
IWPO 821 47 2 822 51 4 619 43 - 2 816 41 - 4
1900 821 51 2 623 55 7 819 46 - 2 819 4 - 2
O0W 822 56 5 822 59 7 820 50 0 819 49 - 2

2100 823 82 8 824 63 10 820 54 0 20 53 0
211 824 68 11 924 68 II 821 9 2 820 57 0
23001 825 72 14 82.5 74 14 8 63 6 821 62 3
2440 825 77 i5 826 so 18 822 68 6 U2266 6
2W 826 84 1 827 87 22 623 74 9 22 71 6

2600 27 88 23 828 91 26 824 13 823 77 10
2700 827 94 23 828 98 27 825 87 17 824 84 13
280 828 101 28 829 105 31
2900 830 112 36
300 831 116 40

3100 331 124 43
3W b32 133 48
3300) 833 142 54



s Hl.nduolmk of O'enorv ph bzb Tle.%
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400 328 82 14 4 840 20 10 806 3 - 7
300 827 17 828 18 i 5 841 26 13 800 4 - 9

600 526 21 6 829 22 7 842 32 16 007 5 -10
700 829 25 8 n20 26 9 843 38 20 Rog 7 -10
800 329 29 9 m 30 10 844 44 23 309 9 -1l
900 830 34 11 831 35 12 845 51 27 810 It -11

1000 831 39 14 832 40 15 845 56 31 i811 14 - It
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1400 8;4 60 24 835 62 26 850 89 52
1500 835 67 27 836 68 29 851 97 58

1600 836 73 32 837 75 34
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lABt V. 12 ( 4irrorrn 1.1(1, rs fiur Va IL147 Of I .11111t)ul,

C'

i-iere -
at 2a'n,;ular velocity uf earth's rotatior , equal to C. 729Y10 radian~s per saord,

i latltude P: degrecs.

Example:

From above equation, en 0.1371
Curren~t factor, c, Is used ir, the follu'..itxg equnior. to obtair currenrt velocity.

-(DA-DB) (n)
V.a

L,

where

V a average currett ve~locity riorrnal to 8 line between stations A and B,
U ADB a dyn.amic hieight dif'fererce betwec'. stations A avid B,

L a distance betweer stations A and B,
n a unit conversion factor, dependent upon the units of the other variables.

If units of V, DA-DR. anid L are as shown, then n wiLl have the indicated
vsalues

V DA L r.

insec dyr,.a 'ietris 10

cm/sec Idy'. mn nautical miles 53959
knots dyli. mn kilometers 1942.6
knots d: *. m natclmls1048.2

lAtitude (degrees) 0 1 2 3 4 5 6 13 .11 .190

4clC'.7 lc4.5 .l025 .1005 .0987 .C970 .C953 .0938 .0923 .0909



Data on Ockeans Related to 6teoqraphy 
97

W. m 0 n 0 P% LO

00 4 &A 40 N cc c

V 00 0 0 W) Go P. %*

10 F, p a n 4 in NO N00000* C 00cc 4

do %0 ln '0V m

14 ~ ~ 'p -w &A fI m- m* . p 
p *,Ol 

W pI v* . p * * * **~ ~~~v 2m ***

Cr C4 %0 * *p *

00000 a 00000 '

*w -E P. -- u-n

N0-4 4 e4 .9



HanlfdboIok of ()cv'noqraphi U 7ablex

- ~ 0 fl cc0 r- N

00 %cc t-
o S o - -W GoO M- N4&A

00 4e r
r- __A__9___" -4 N. - WI

60r

N; V'$ C ;
LA 94 N~ 0 nn . .N U

.4 4 4 I

C4 N l I

in on~ m N 4~ w .4 o

in en CA fn wO -e %0M

-. tn N 4 4.4

NA 0- r- -q m

00 Cr
- Go~* coO w~ w n Wr0.' -

< qc 4 '0 C

M cU .4r Ii

k1 41 1- in

C 0 14%20.4 in

.4 0 'O C CC4Ll .4
0~' '0 0 b 0 -10

V be S. a o 4 m c'b40- 0 0
1. 1d 0 4 4 a 0 0 to .14 ., 4 1.u IA 4.

0 . . 4 '

M. k 00- $. 'u I
4 9 $4 4.t to. a

'.' U L= 4. .14 4In(dL>(U~t Ob .4 0 440 U I
'-1~~Li wi Un . ... 4 4



IPata on Oceans R~elated to Geography 99

References

Figure I Trable 6I
Pickard, GI. L I)eaeript ate Physical Oceanog- Littlew(fl)(1, William 11. V.14. Navy Ilydrographie
raphy, The MacMillan Co. 6. N.Y. 1964. Office, April 195..

Figure 2 Table 7
Marine Atlas, Vol. 11. "P'hysical (leography," lkeuiit, Albert. P1hpiical Oceanography, Pe.,gani-
Ministry (of Defense USSR Chief (if Naval Opera- nion P'ress,. N.Y. Vol. 11. 11961.
tionis Press Moscow. 19d)i. Table 8

Figure 3 Bigelow, Hi. Ki. and1( W. T. Edmondson. W~ind
ISverdrup, 11. V.. Martin Johnson, and R. H1. Flem- Wares at Sea, Breakers, and Surf, U.S. Navy Hy-
ing. The Oceans. Prentice lIaji Inc., N.Y. 1942. drographic Office. Washington, D).C. Publ. (102,

Figure 4 1962.
Blalek. Eugene. Errors in the Petermination of Table 9
Depth. International Hydrographic Review, Vol. Bigelow, H. B., and W. T. Edmondson. Wind
X LII11, No. 1. 1966. Wares at Sea, Breakers, and Surf, U.S. Navy Hy-

Figure 5drographic Office, Washington, D.C. Pub. 002,
(lrabhiam, A. L. Harbor Analog Systems: Salin- 1M
ity, Density. Conductirity, U.S. Naval Oceano- Table 10
graplhic Office, Washington, D.C. Informal Manu- Lafond, E. C. Processing Oceanographic Dlata,
scripit Report 0-11-65 (Unpublished Manuscript). U.S. Navy Hydrographic Office, Washington, D.C.

Figure 6 H.O. Pub. 814. 1951.
Dietrick, 0. 0. "Ocean Currents," McGraw Hill Table 11
Encyclopedia of Science and Technology, Vol. 9, Matthews, D. J. "Tables of the Velocity of Sound
1960. in Pure Water and See Water for Use in Echo-

Figures 7, 8 Sounding and Sound-Ranging," Hydrographic De-
Grabihain, A. L. Harbor Analog System, Part 1, watent. Admiralty. London. 1939.
Waves TR-117. U.S. Naval Oceanographic Office, Table 12
Washington, D.C. 1961. Lafond. E. C. Processing Oceanographic Data,

U.S. Navy Hydrographic Offie. Washington, D.C.
Figure 9 11.0. Pub. 614. 1951.

Ileezen, B. C. 2l1earair Hill Encyclopedia of Sea- Table 13
enc and Technaology, 'Mcdraw Hill Book Co.. N.Y. Lafond. E. C. Processing Oceanographic Data.
VOLK8 U.S. Navy JHydrographi(' Office. Washington, D.C

Tables I and 2 11.0. Pub. 814. 1951.
Lymn. Johni. 11c1raw Hill Encyclopedia of Sdi- Table 14
eowe and Teh nology, McGraw Hill Book Co., N.Y. Sverdrup, H. V., Martin Johnson, and R. H. Flew-
Vol4. 11. 1101E. Ing. Tihe Occas. Prentice Hall Inc. N.Y. 1142.

Tables 1. 4. and(1. Table 1.5
Ilefant. Albert. Physical Oceanography, Lergam- Deftnt, Albert. Physical Occanographli, Pergam-
mull ress, N.Y. Vol. 11, 1901. on Press. N.Y. Vol. 11, 1961.



SECTION IV

Tables for Computations and Conversions



01-1 Hndbook~ of (h-lnqropjhi Ta7'ble.e

NO onC 
$c-L.r 1 0 ww

40 v IV * IWM

-ee W LA C% Ir-o

-~~C %A -4' IAIA w

%4 CN on. . oI n so n
c* o r IV av Ii

*C%* A on . C4 so &A

L. RN. m
C9 fe on rago

W &A 0 r- r- 6fn cl.

C* c V P* . *

ONw -A~

C% . CI %a nc

C!

I#.I

8~t.d@. 8 ~ 80

CLC



7'ables for ('ompuetationx and Conrersions 103

CEWANOGRAPIlC TAMiI,ES 2. 3. AND 4

TIF.MPERATUIE-8AI.INITY TEAM. 10P..., OF Til' ANOMALY OF SirECIrIC VOLUME FOR VALUES
OF W.MPF.RATURF AND XAI.INITY

.Atdhpted front Sverdrnsp. 11, ) (13)

TAnLU 2.-Temperature-Sallnity Term, 10o..,, Of the A ionidly Of S elfic Volume for
Fadh Uilt of Salinity and Mach Tenth of a lDegree TNmpierature

TAUwl: :.-Tenplrature Interpolation for Table '2

TAnix: 4.-Salinity Interpolation for Table 2

.... =0.027356
where

&,=Sigma-T. related to temperature (T) and salinity (8).

Exauph. :
(;iivein 'r-=4.55* !. and S=34.40%..
Front table 2 (under 8=34.00 and T=4.5)

Approximate 10.1--.,. . ..----------------------------------------------- 110.4
Temperature fUfference= 1.0.
Salinity difference= -75.1.

From table 3 (tinder T=.05 at difference of 1.0)
Temperature interpolation correction --------------------------------- 0.

Fromlui table 4 ( under difference of -7.1 itl S=0.40) ,
Salinity interpolation correction (same sign am total salinity dlfferene)..- -30.0

l0'...,=(aum of above) -------------------------------------------------- 80.0

223-810 03 - 7 - a
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19.0 871.1 870.2 869.2 86.2 867.3 866.3 865.3 8644 863.4 862.5
19.1----------- 81 5 860.5 859.6 856 857.6 856.7 855.7 854.8 853.8 852.8
19.2 ------------- 851.9 950.9 849.9 849.0 848 0 847.0 846.1 845. 1 844. 2 84. 2
19.3 ------------ 842.2 841.3 840.3 839.4 8384 837.4 836.5 835.5 834.5 833.6
19.4 ------------ 8316 831.7 830.7 829.7 828. 8 827.8 826.8 825.9 824.9 824 0

19.5 ------------ 82. 0 822. 0 821. 1 82u. I 819. 1 818. 2 817.2 816. 3 815. 3 814. 3
19.6 ------------ 8184 812.4 811.5 810.5 809.5 808.6 807.6 806.6 805.7 804.7
19.7 ------------ 803. 8 8028 801.8 800. 9 799.9 79& 9 798.0 797.0 796.1 79. I
19.8 ------------ 794. 1 793. 2 792.2 791.3 790.3 789.3 788.4 787.4 786.4 785.5
19.9 ------------ 784. 5 783. 6 782. 6 781.6 780. 7 779. 7 778 8 777. 8 776. 8 775. 9

20.0- - .---------- 774. 9 773 9 773 0 772. 0 771. 1 770. 1 769. 1 768. 2 767. 2 766. 3
201 ------------ 765.3 764. 3 763. 4 762.4 761.5 760.5 759.6 758. 6 757.6 756. 7
20.2 ------------ 755.7 7547 753.8 7518 751.8 750.9 749.9 749.0 74.0 747.0
20.3 ---------- 746.1 745.1 7442 743.2 742.2 741.3 740.3 739.4 7M.4 787.4
20.4 ------------ 736. 5 735. 5 734.6 733. 6 732.6 731.7 730.7 729.8 728. 8 727.8

(Sverdrup, 1933)
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TABI.: ..- TemperwturtlMaliniiy Term, IOI.S..,, of Anocmaly of 4peefle Volume for Valueg of 4lgma-T. at-Col.

1e.00 ' 01 .02 .03 .04 .05 .06 .07 .08 .09

20.5 . 726.9 7259 725. 0 724.0 723. 0 722.1 721.1 720.2 719.2 71 2
20.6 ----------- 717.3 716.3 715. 4 714.4 713. 4 712.5 711.5 '10.6 709.6 708.
20.7 ------------ V07.7 706.7 705. 8 704.8 703. 8 702.9 701.9 701.0 700.0 699.0
20.8 .......... 698.1 697.1 66. 2 695. 2 694.2 693. 3 69213 691.4 690.4 689.4
20.9 ------------ 685 687.5 686.6 685.6 684. 6 68 7 682.7 681.8 680. 8 679.8

21.0 .----------- 78.9 677.9 677.0 676. 0 675. 1 674. 1 673. 672.2 671.2 670.3
21.1 ------------ 669.3 6683 667.4 666.4 665.4 664. 5 663 5 662.6 661.6 660. 7
21.2 ------------ 659.7 65. 7 657.8 656.8 655. 654 9 654. 0 653. 0 652.0 651. 1
21.3 ----------- 50. 1 6492 649.2 647.2 646.3 645.3 644.4 643. 4 642.5 641.5
21.4 ------------ 640.5 63. 638. 6 637.7 636. 7 635.7 634.8 633. 8 632.9 631.9

21.5 ------------ 630.9 630.0 629.0 628.: 627.1 626.2 625.2 624 2 623. 3 622.3
21.6 ------------ 621.4 620.4 619. 5 61. 5 617. 5 616. 6 615. 6 614. 7 613. 7 612. 7
21.7 ------------ 611.8 610.8 609.9 608. 9 60. 0 607.0 606. 0 605.1 604.1 603. 2
21.8 ------------ 60.2 601.2 600.3 599.3 598. 4 597.4 596.5 595.5 594. 5 593.6
21.9 ------------ 5926 591.7 590.7 589.8 SA 8 587.8 586.9 585. 9 585.0 584.0

22.0 ------------ 583.1 582.1 581.1 580. 2 579.2 578. 3 577.3 576.4 575.4 574.4
22.1 ------------ 573. 5 572.5 71.6 570.6 569.7 568. 7 567.7 566.8 565.9 564.9
22.2 ------------ 563.9 5630 562.0 561.0 560.1 559.1 558.2 557.2 556.3 555.3
22.3 ------------ 554. 3 553 4 552. 4 551. 5 550. 5 549. 6 548. 6 547. 6 546. 7 545. 7
22.4----------- 544.8 543.8 542.9 541.9 540.9 540.0 539.0 538. 1 537.1 536.2

22.5 ------------ 535. 2 534.3 53. 3 532.3 531.4 530.4 529.5 528. 5 527.6 526.6
22.6 ------------ 525. 6 524. 7 523. 7 522.8 521.8 520.9 519.9 519.0 518. 0 517.0
22.7 ------------ 516. 515. 1 514.2 513. 3 512.3 511.3 510. 3 509.4 508. 4 507.5
22.8 ------------ 506. 5 505.6 504.6 503. 7 502. 7 501.7 500.8 499.8 498. 9 497,9
22.9 ------------ 497.0 496.0 495.1 494. 1 493. 1 492.2 491.2 490.3 489.3 48. 4

230 ------------ 487.4 486.5 485.5 484.5 483. 6 482.6 481.7 480.7 479.8 478.8
23.1 ------------ 477. 9 476. 9 475 9 475. 0 474. 0 473. 1 472. 1 471. 2 470. 2 469. 3
23.2 ------------ 468.3 467.3 466.4 465.4 464.5 463. 5 462.6 461.6 460.7 459.7
23.3 ------------ 458. 7 457.8 456.8 455. 9 454.9 454.0 453. 0 452. 1 451.1 450.2
23.4 ------------ 449.2 448. 2 447.3 446.3 445. 4 444. 4 443. 5 442.5 441.6 440.6

23.5 ------------ 439.7 438. 7 437.7 436.8 435. 8 434.9 433. 9 433. 0 432.0 431.1
23.6 ------------ 430.1 429.2 428. 2 427.2 426. 3 425. 3 424. 4 423. 4 422.5 421.5
23.7 ------------ 420.6 419.6 418. 7 417.7 416. 7 415.8 414. 8 413. 9 412.9 412.0
23.8 ------------ 411.0 410.1 409.1 408 2 407.2 406.3 405.3 404.3 403. 4 402.4
23.9 ------------ 401.5 400.5 399. 6 398. 6 397.7 396.7 395.8 394. 8 393. 9 392.9

24.0 ------------ 391.9 391.0 390.0 389. 1 388.1 387.2 386.2 385.3 3848 383. 4
24.1 ------------ 382. 4 381. 5 380.'5 379. 6 378. 6 377.6 376. 7 375. 7 374. 8 373. 8
24.2 ------------ 372.9 371.9 371.0 370.0 369. 1 368.1 367.2 36. 2 365.3 364. 3
24.3 ------------ 363. 3 362. 4 361.4 36. 5 359. 5 358. 6 357. 6 356. 7 355. 7 354. 8
24.4 ------------ 353.8 35.9 351.9 351.0 350.0 349.0 348. 1 347. 1 346. 2 345. 2

24.5 ------------ 344.3 343. 3 342.4 341.4 340.5 339.5 338. 6. 337.6 336.7 335.7
24.6 ------------ 334.8 333.8 332.9 331.0 330.9 330.0 329.0 328 1 327.1 326.2
24.7 ------------ 325.2 324.3 1 323.3 322.4 321.4 320. 5 319.5 318. 6 317.6 316.7
24.8 ------------ 315.7 314.8 313 8 312.9 311.9 311.0 310.0 309.0 308.1 307.1
24.9 ------------ 306.2 305.2 304.3 303.3 302.4 301.4 300.5 299.5 298. 6 297. 6

25.0------------ 296.7 295. 7 294.8 293. 8 292.9 291.9 291.0 290.0 289.1 288.
25.1 ------------ 287. 2 286.2 285. 3 284. 3 283. 3 282.4 281. 4 280. 5 279. 5 278. 6
25.2 ------------ 277. 6 276. 7 275. 7 274. 8 273. 8 272. 9 271.9 271. 0 270. 0 269. 1
25.3- ----------- 268. 1 267. 2 266. 2 265. 3 264. 3 263. 4 262. 4 261.5 260. 5 259. 6
25.4 ------------ 258. 6 257.7 256. 7 255.8 254.8 253. 9 25.9 257.0 251.0 250.1

25.5 ------------ 249. 1 248. 2 247. 2 246. 3 245. 3 244. 3 243. 4 242. 4 241. 5 240. 5
25.6 ------------ 239. 6 238. 6 237. 7 23. 7 235. 8 234. 8 233. 9 232. 9 232, 0 231.0
25.7 ------------ 230.1 229.1 228. 2 227.2 226.3 225.3 224.4 223. 4 222.5 221.5
25.8 ------------ 220.6 219.6 218. 7 217.7 216. 8 215.8 214.9 213. 9 213. 0 212.0
25,9 ------------ 111.1 210.1 209.2 208. 2 207.3 206.3 205.4 204.4 203. 5 202.5



l4 Handbook of (hccano ,raphh, Tablcx

'rARe YA. ''mulm-ni.turt-atlity Term, 1 of*., .AiofAihtly f ,Six-'itlc Volmetn for Values (of Signut-T, a,-(on.

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09

26.0 ............. 201.6 200.6 199. 7 I9 7 197.8 196 8 159 194.9 194.0 193 0
26.1 ------------- 1911 191.1 190.2 189.2 188. 187.8 1884 1854 1845 188. 5

6.2 ------------ 182.6 181.6 180.7 179.7 17 8 177.8 1789 1759 1750 174. 0
26.8 ------------ 7. 1 172.1 171.2 170. 2 169.3 168.8 167.4 166.4 16 5 164.5
26.4 ------------ 16. 6 162.7 161.7 10. 8 159.1 158.9 157.9 157.0 1540 1.1

26.5 ------------- 154.1 158 2 1512 151.3 150.8 149.4 1484 147.5 1465 1 6
26.6 ------------ 144. 6 143 7 142.7 141.8 140.8 189.9 136M9 1880 137.0 3. 1
26.7 ------------ 135. 1 134.2 13 2 1313 131.8 130.4 129.4 1285 127.5 126.6
26.8 ............. 125 6 124.7 12. 7 122.8 121.9 120.9 120.0 119.0 1181 117.1
26.9 ------------ 116 115 2 114.8 11. 8 112.4 111.4 1105 109.5 108.6 107.6

27.0 ------------ 106 7 105 7 104.8 10& 8 10219 101.9 101.0 100.0 99.1 98. 1
27.1 .------------ 97.2 96.8 95.3 944 93.4 925 91.5 90.6 9.6 88.7
27.2 ------------- 87.7 86.8 85.8 84.9 89 83.0 810 81.1 80.1 79.2
27.3 ------------- 78 2 77.8 76. 3 75. 4 74.5 7. 5 716 71.6 70.7 69.7
27.4 ------------- 68.8 67.8 669 6&9 65. 64.0 1 62.1 61.2 602

27.5 ------------- 59.3 5&83 57.4 56.5 55.5 54.6 53.6 517 51.7 50.8
27.6 ------------- 49.8 48.9 47.9 47.0 40 45.1 441 43. 2 418 41.8
27.7 ------------- 40. 4 39.4 8. 5 87.5 36.6 35.6 7 . 7 38 31.8
27.8 ------------- 30.9 29.9 29.0 281 27.1 26.2 252 24,3 23,3 214
27.9 ------------- 21.4 20.5 19.5 1&6 17.6 16.7 15.7 14.8 1&9 129

28.0 ------------- 12.0 11.0 10.1 9.1 82 7.2 &.3 53 t4 3.4
28.1 ------------- 2.5 1.6 0.6 -03 -1.3 -2.2 --3.2 -4.1 -- -6.0
2.2------------ -7.0 -7.9 -&9 -9.8 -10.8 -11.7 -116 -13.6 -1. -155
28.3 ------------- 16.4 -17.4 -18.8 -19.3 -20.2 -21.2 -211 -23.0 -24.0 -24.9
28.4 ------------- 259 -26.8 -27.8 -2&7 -29.7 -30.6 -31.6 -32.5 -38.4 -34.4

28.5 ------------- --35.3 -36. -37.2 -382 -39.1 -40.1 -41.0 -42.0 -4.9 -43.8
28.6 ------------ -44.8 -4&7 -46.7 -47.6 -48.6 -49.5 -50.5 -51.4 -514 -53.3
28.7 ------------ -54.2 -55.2 -56.1 -57.1 -58.0 -59.0 -59.9 -60.9 -61.8 -617
28.8 ------------- -68.7 -64.6 -65.6 -6. 5 -67.5 -68.4 -69.4 -70.8 -71.2 -72
28.9 ------------- -731 -74.1 -7&0 -76.0 -76.9 -77.9 -78.8 -79.8 -80.7 -81.6

29.0 ------------- 816 -8. 5 -84.5 -85.4 -8.4 -87.3 -88.3 -89.2 -90.1 -91.1
29,1 ------------- 92.0 -98.0 -98.9 -94.9 -95.8 -96.7 -97.7 -98.6 -9. 6 -100.5
29.2 ------------ -101.5 -102.4 -108.4 -104.3 -105.2 -106.2 -107.1 -10&1 -109.0 -110.0
29.3 ------------ -110.9 -111.9 -1118 -118.7 -114.7 -115.6 -116.6 -117.5 -- 118.5 -119.4
29.4 ------------ 120.3 -121.3 -12.2 -128.2 -124. 1 -12. 1 -126.0 -127.0 127.9 -128.8

29.5 ------------ -129.8 -130.7 -131.7 -1326 -183.6 -134.5 -185.4 -136.4 -137.3 -138.3
29.6 ------------ -139.2 -140.2 -141.1 -142.0 -148.0 -148.9 -144.9 -145.8 -146.8 -147.7
29.7 ------------ 1486 -149.6 -150.5 -151.5 -152.4 -1 4 -154.3 -155.3 -156.2 -157.1
29.8 ------------ -158.1 -159.0 -160.0 -160.9 -161.9 -162.8 -168.7 -164.7 -16&6 -166.6
29.9 ------------ 167.5 -168.5 -169.4 -170.3 -171.8 -172.2 -173.2 -174.1 -17&1 -176.0

30.0 ------------ -176.9 -177.9 -17&8 -179.8 -180.7 -181.6 -1826 -1835 -184.5 -185.4
30.1 ------------ 186.4 -187.3 -188.2 -189.2 -190.1 -191.1 -1910 -19.0 -193.9 -194.8
30.2 ------------ 19&8 -196.7 -197.7 -19.6 -199.6 -200.5 -201.4 -2014 -203.3 -204.3
30.3 ------------ -205 2 -206. 1 -207.1 -208 0 -209.0 -209.9 -210.9 -211. 8 -21 7 -21& 7
30.4 ------------ 14.6 -215. 6 -216.5 -217.4 -218. 4 -219. 3 -220.3 -221. 2 - 22 -223. 1

30.5 ---------.-- -224.0 -225.0 -225.9 -226.9 -227.8 -228.7 -229.7 -230.6 -231.6 -2815
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7Terbk,' for (Comt a/tions anid (Ionvei~cons

TAm., 11. Hapid 0imntatioll of Potential Tetlerautun COntinued

iIntetrwnto-l troaa Table 9Ai

TABLE IIE.-Adiabatle ivooling (IIn 0.01C) when mea water I, =.81%., 1)2 dl willelh liam It teW3*rlture
of t.. sat the depth uit In ujeteris. Iu raluset fruua thaut delpth to the saurface

a I1000-W0 an ("'ptli

-]Leo .005 A000 0,5 too 115 290 205 300 3,5 1#80 405

1000 3,5 400 4,4 16,9 %3 SO8 6.2 6.6 7,0 704 7,8 6ota
1100 490 493 499 SA4 5v9 6A4 6*9 7,4 7v6 892 6,7 92k
1200 4#4 5vO 595 6,1 6,6 7v2 7,7 6,1 6,6 9,1 M, 10,0
1300 499 5,3 691 6,7 793 ?99 OA4 M, 9,4 999 10,4 10M
11.00 5,4 6,1 69? 7,4 6,0 6s6 9s2 9,7 1003 10,6 3194 11.9

1500 6 0 6,7 793 690 686 993 10,0 10,6 U1,2 116 12e4 130
160 6,6 7,3 6,0 898 9.5 Iota 10,9 1193 1291 1L2,6 33o4 14,0
1700 7,1 7,9 6,7 9,5 1092 11,0 3,7 12,3 13,0 33o7 3400 1590
160 7,8 6,-6 9,4 1092 11,0 11, 1295 13,3 14,0 1Us7 15,4 1691
190 OA 993 10st 11,0 11,6 1296 33o4 14,2 34,l 15,? 16A 17,1

2000 6,9 9o8 10,7 1196 M24 333 34,1 1409 15,? 16,5 1792 1800

l\,% 39 55 6,0 695 ?*3 7o5 60 ,3 990 9o35 100

1000 OS 9,0 9A4 9,6 10,2 10,6 11,0 114 11,7 1291 1L2,4
1100 995 9o9 1093 10,8 11,2 11,? 1291 25 12,9 333 33,6
20M 10A4 10-9 11,3 11,6 12@3 2o 132 IN?7 34,1 145 1Meg
1300 11,4 11.9 2,4 12,9 33 * 1 23o9 34,4 34,9 15s3 13,*8 16,2
VWO 121,4 330 2335 14,0 14,5 15,1 31%6 16,01 16,6 17,1 17,.5

1500 3 o! 141 1496 X%,2 137 16*3 16A6 17,4 17o9 184 16,#9
1600 14&6 15,2 15s7 163 16,9 17,5 18,1 1807 190 19,8 20*3
'1700 1547 163 16,9 17.5 1ast 18,8 19A4 2090 20,.i 21#2 2198
180 :4,8 17,5 :.Sol 16, %9#4 20,1 20,7 2194 22,0 22,7 13*3
1L90 1T,6 8,A5 19,3 20,0 20,7 22s4 3,90 22,7 23*4 Sol AsS

2000 18,8 39,6 20A4 21.2 21,9 22A6 230 2491 AA 25,5 26,2



29.%, Hldbook of Occinographic Tables

TAHI,: 1). laid (omilmitantflog, of 1ot(p jtlig! Temix'intul- 'ontillmli

T]AIII.F. 1W' (CoIIidniIdq

to o for ,.%t VO4)O ni ,epth

-1.0 -0.8 -0.6 .-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 0 1.0 1.2 1.4

2000 8,9 9,3 9.6 10.0 10.3 10,7 11.0 11,4 11,7 12.1 12,4 12,7 13,1
2100 9,6 10,0 10,3 10,7 11.0 11.4 11.8 12,2 12. 12.9 13,2 13,5 13,9
2200 10.2 10,6 11.0 11.4 11.7 12,1 12.5 12.9 13.3 13.7 14.0 14.4 14,8
2300 10.9 11.3 11.7 12,1 12.5 12.9 13,3 13,7 14.1 14,5 L.9 15,2 15,6
2400 11.6 12.0 12.4 12.8 13.2 13.7 14.1 14.5 14,9 15,3 15,7 16,1 16,5

2500 12.3 12.8 13,2 13.6 14,0 14,5 14.9 15,3 15.7 16.2 16,6 17.0 17.4
2600 13.0 13.5 13.9 14,.4 14.8 15,3 15.7 16.2 16.6 17,1 17.5 17.9 18,4
2700 13,7 14,2 14,7 15.2 15,6 16,1 16.5 17,0 17.4 17.9 18.4 18.8 19,3
2800 14.5 15,0 135, 16.0 16.5 17.0 17.4 17.9 18.3 18.8 19,3 19,7 20,2
2900 15.3 15,8 16.3 16.8 17.3 17.8 18.3 18,8 19.3 19,8 20,2 20,7 21.2

3000 16.1 16.6 17.1 17,7 18,2 18.7 19.2 19,7 20,2 20.7 21.2 21.7 22,2
3100 16.9 17.4 17.9 18.5 19.1 19.6 20.1 20.6 21,2 21,7 22,2 22,7 23,2
3200 17.7 18.3 18.8 19.4 20.0 20.5 21,0 21,6 22.1 22.6 23,2 23.7 24,2
3300 18,6 19.1 19.7 20.3 20.9 21.4 22.0 22,5 23,1 23.6 24,.2 24.7 25,3
3400 19o5 20.0 20,6 21.2 21.8 22,4 22.9 23o5 24,1 24,6 25,2 25.7 26,3

3500 20o4 20.9 215 ?72.2 22.8 23.3 23.9 24.5 25.1 25.7 26.2 26.8 27,4
3600 21,2 21.8 22,4 23.1 23.7 24.3 24.9 25,5 26.1 26.7 27.3 27.8 28.4
3700 22.1 22.8 23.4 24.1 24 7 25.3 25.9 26,5 27.1 27,7 28,3 28.9 29,5
3800 23.1 23 7 24.3 25.0 25.7 26.3 26.9 27.6 28,2 28,8 29,4 30,0 30.6
3900 24.1 24,7 25,3 26.0 26.7 27.4 28.0 28,6 29.2 29,9 30,5 31,2 31,8

4000 25.0 25,7 26.4 27.0 27.7 284 29.0 29.7 30.3 31,0 31.6 32.2 32,8
4100 26.0 26,7 27,4 28.0 28.7 29.4 30.1 30.8 31.4 32.1 32.7 33.3 33.9
4200 27.0 27.7 28,4 29.1 29,8 30,5 31.2 31.9 32.5 33.2 33.9 34,5 35.1
4300 28,0 28.7 29.4 30,1 309 31,6 32.2 32,9 33,6 34,3 35,0 357 36.3
4400 29.0 29.8 30.5 31.2 31,9 32.7 33.4 34.1 34,8 35. 36.2 36,8 37.5

4500 30,1 30,8 31,6 32,3 33,1 33,8 34,5 35,2 35.9 36,7 37,4 38,0 38,7
4600 31.1 31.9 32.7 33.4 34.2 34.9 35.6 36.4 37,1 37.8 38.5 39.2 39.9
4700 32.2 33.0 33,8 34.5 35.3 36,1 36.7 37.5 38.3 39.0 39.7 40.4 41,1
4800 33,3 34.1 34.9 35.6 36,4 37.2 38.0 38.8 39.5 4,3 41:0 41,7 42.4
4900 34. 35.2 36.0 36.8 37.6 38,4 39.1 39.; 40.7 41.5 42.2 42.9 43,7

5000 355 36.3 37.1 38.0 38,8 39.6 40.4 41.1 41,9 42.6 43.4 44,2 44,9
5100 36.6 37.,4 38.3 39.2 40.0 40,8 41,6 42,3 43,1 43,9 44,7 45,5 46.2
5200 37.8 38.6 39,4 40.3 41.2 42.0 42,8 43.6 44.4 45,1 45.9 46.8 47.5
5300 38.9 39,8 40.6 41.6 42,4 43.2 4.1 48 43,6 46,4 47,3 48.1 48.8
5400 40,1 40.9 41,8 42.8 43.6 44,5 45,3 4.,1 46.9 4.7 48.6 49.4 50,2

5500 41,3 42,1 43,0 44 0 44.9 45,8 46,6 47,4 48o2 49,0 49.9 50,7 51.5
5600 42,5 43.4. 44.2 45.3 46.1 47.0 47.9 48.7 49.5 50.3 51.2 52.1 52,9
5700 43.7 44.6 45.4 46.5 47.4 48.3 49.2 50,0 50,8 51.6 52.6 53.4 54,2
5800 435.0 45.9 46.8 47.8 48,7 49.6 50,5 51,3 52.2 53,0 53,9 54,8 55.6
5900 46.2 47,1 48.0 49.0 50,0 50.9 51.8 52.7 3.6 54,5 55.4 5.2 57.0

600 47,5 OA4 "sif 30*3 51.3 52o2 Sol1 54,0 0.9 33,8 36,7 57*6 38,5
6100 53.6 3495 553A 56.3 57,2 58,1 59.0 59.9
6200 34,9 55o8 56.7 57,7 386 59,5 60,14 61,3
6300 36,3 37,2 381 59.1 60,0 60,9 61.9 62,8
6?0 37,6 386 595 60,5 61,4 62,4 63,3 6,3
6500 59.0 60o0 6O,9 61,9 62,9 63,8 ",8 63,8
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TA.LE 9. - lItlpid Comutat ilo of I'o t il lTemixrif n Vol-ittIitiii|

'rABI, Ib-COh litnled

3 1.6 1.8 2.0 2.2 2.I 2.6 2.8 3.0 1.2 3.k 3,6 1.8 4.0

2000 13,4 13,8 14,1 14.4 1l47 15.1 l5.4 15,7 16,.0 16,3 16,6 16,9 17,2
2100 14,3 14,7 15.0 15,3 15,6 16,0 16.4 16,7 17,0 173 17,6 17.9 18,2
2200 15,1 15,5 15,9 16,2 16,5 17,0 17,3 17,6 18,0 18,3 18,6 19,0 19,3
2300 16,0 16, 16,8 17,1 17,5 17,9 18,2 18.6 19.0 19.3 19,6 20,0 20,3
2400 16,9 17.3 17.7 18.1 18.5 18,9 19.3 19,6 20,0 20,3 20,? 21.1 21.4

2500 17.8 18,3 18.7 19.0 19.4 19,8 20,2 20.6 21.0 21,4 21,8 22,1 22.,5
2600 18.8 19.2 19,6 20,0 20,4 20,9 21.3 21,7 22,1 22.,5 22.9 23,3 23.6
2700 19.7 20,2 20,6 21,0 21,4 21.9 22,3 22,? 23,1 23,5 23,9 24,3 24,7
2800 20.7 21,2 21,6 22,0 22.4 22,9 23.4 23,8 24.2 24.6 25.0 25,4 25,9
2900 21,6 22.1 22.6 23.0 23,5 24,0 24,4 24,9 25.3 25.7 26,2 26,6 27,0

3000 22.6 23.1 23.6 24,1 24.5 25.0 25.4 25.9 26,4 26.8 27,3 27,7 28.2
3100 23.6 24,1 24,7 25,2 25.6 26,1 26,5 27,0 27,5 28,0 28.5 28.9 29,4
3200 24.7 2,.2 25,7 26.2 26.7 27,2 27.6 28.1 28,6 29,1 29.6 30,1 30,6
3300 25,8 26,3 26.8 27,3 27,8 28.3 28,8 29,3 29,8 30.3 30.8 31,3 31.8
3400 26.8 27,3 27.9 28.4 28.9 29,4 29,9 30,4 30,9 31,A 31,9 32.4 33.0

3500 27.9 28,4 29,0 29.5 30,9 30. 31.0 31,5 32,1 32,6 33.2 33,7 34.2
3600 28.9 29,5 30.1 30,7 31,2 31,7 32.2 32,8 33,4 33.9 34.4 34.9 35,5
3700 30.0 30.6 31,2 31,8 32,3 32,9 33,4 34,0 34,6 35.1 35,7 36,2 36.7
3800 31.2 31,8 32.4 33.0 33.,5 34.1 34,6 35.2 35,8 36,3 36,9 37, 38,0
3900 32,3 32,9 33,5 34,1 34,7 35,3 35,8 36,4 37,0 37,6 38,2 38,7 39,3

4000 33,5 34 ,1 34,7 35,3 35,9 36,5 37,1 37,7 3e,3 38,9 39,4 40,0 40,6
4100 34,6 35,3 35,9 36,5 37,1 37,7 38,3 38,9 39,5 40,2 40,7 41,3 41,9
4200 35,8 36,5 37,1 37,7 38,4 39,0 39,6 40,2 40.8 41,4 42.0 42,6 43,3
4300 37,0 37,7 38,3 38,9 39,6 40,2 40,9 41,.5 42,2 42.,8 43,4 1 ,0 44,6
4400 38,2 38.9 39,5 40,2 40,9 41,5 42.2 42.8 43,5 14,1 404,7 45,3 16,0

4500 39,4 40.1 40.8 41.5 42.1 42,8 43,5 44.1 4.,8 45,4 6.0 46,7 47,3
4600 40,7 41.4 42.0 42.7 43.4 14,1 14.8. 45,4 46.1 46.8 47,4 48.1 48,7
4700 42.0 42.6 43.3 4.0 14.7 45.4 46,1 46.8 47.5 48.2 48.8 49,5 50,1
4800 43.2 43.9 4.6 435,3 46,0 46,? 474, 48.1 48,8 49.5 50.1 50.8 51.,5
4900 44,5 45,2 45,9 46,6 47,3 48,0 4,8 49,5 5o2 50,9 51,6 52.,3 53,0

5000 45,? 46,.4 47,2 47,9 48,7 49,4 50,2 50,9 51,6 52,3 53,0 53,7 4,4
5100 47,0 47.7 48,5 19,2 50,0 50,8 51,6 52.3 53,0 53,7 54,4 55,1 55,8
5200 48,3 49,0 49,8 50.6 51.4 52,2 53.0 53,7 54,4 55,1 55,9 56,, 57.3
53o 0 496 50.4 51., 3 2.0 52,8 3, 543 5, ;5,8 56.6 57 3 58.0 58,851400 51,0 51,8 32 53.4 54,2 549 55:8 5 7IS,3 58.0 58,8 59.5 60.2
5500 52,3 53,1 53.9 54,7 55,5 56,3 57,2 58,0 58,? 59.,5 60,2 61,o 61,7
5600 3,7 54,5 55,3 56,1 57,0 57,8 38,7 59,4 60,2 61,0 61,7 62,5 63,3
5700 55.1 55,9 56,8 57,5 58,4 59.2 60,1 60,9 61,6 62,4 63.2 64,0 64,8
5800 56,5 57,3 58,2 59,0 $9,9 60,7 61,6 62,4 63,1 63,9 64,7 65,5 66,3
5900 57,.9 38,7 59,6 60,4 6Z.,3 62,1 63,0 63,9 64,7 65,4 66.2 67,0 67,8

6000 59,3 6a,2 61,1 61,9 62,8 63,6 64,5 6.5,3 66,1 66,9 67,8 68,6 69,,4
6100 60,7 61,6 62,6 63,4 6,3 65,1 66,0 66,8
6200 62,2 63,1 64,0 64,9 65,8 66,6 6?,5 68,3
6300 63,6 64,6 65,5 66,2 67,3 68,1 69,0 69,9
640 65,2 66,1 67.0 67,8 68,7 69,6 70,5 n,4
6500 66.6 67.s 683 69.4 70.3 21.2 7" nYA



:l~o Handbook of Oceanogrizp/aic Tables

is_ of 22 a. o 0 % fm oft w

A4~j 0 ~1 I1.

FIN.

-A1

f L

.1-1T

..-. - . -

'4% N\-LN

i J

r

T---.



Table', for V ompuitationro and (1 on rv'rxionir,30

Ix

14 1% 1-\

- 4

F--4

K L- 'J 7

Ii

37

IT

-, -X



I1anadh~mk of (irra uoqrii// Tables

T~,uut, lotle~maaglhniYu 'utW:.

G~iven a frilo-ruw'±n .4( *,.;o'() 4. and a malinit) tot .4's. moutpuls- lb.- dr. valtl.

I So-It, t I i- -subhitr * v 1119-1k l 4.011 itoo~ 9.991A~..
to ~.l., .% q i...l Ills- It*.uuoratrs, n-mterval lot % ~hi IY..',t falk. ouuy itq it-'. III.. tl

tia.~t .4 tw aa(. 'Ilit . t1,I,&^. r limitt 1. I2 .
:V Ia1t.riig .-4a,, ht~ at FO) C. twa. tb.r .wu myq.ing valtio sof =00 in rtduan

it%.., ThIO i- Ow* 4.uorrn' 4. value- tow the- lam. sot the- .aliulT inl2-rval. that IA. fewr 3 salinity

I T., HIMd th.. v.r-: *, ialx. f.. the- gir-s -salinaity, .4t 'WL471. multiidy OW atloig-
onstr.il f faut.-r kin ..solutio thnv'- s lfilo toy flb. latut lbr. digits si the glrsalinlity AVL4T.
-4-- r% ts.ac el"-wAaul and.'- .add fki vhalu- ouLoainim lip Ite tior. valour =1.00

-. Ibtzal tho. %t-t"A , $j5il4tI ~ki~mw ine tw.. .-&aaa) *dlaim- IN'WER _!l.7-

Fr-t t~tl-. C.r S'aitisai .0414) 1. Mkf!% .i-rr roottwn inns- mi W.rr limuit 44 Iron-
Iss-ratar. itttsorea 4,

~a I qv. Ili tot*.kua~~ *ii
,--I~~ t161 I' hn it-i

, . Natal 19m,



Tables for 'WmfliMtid Ind ol P'-ex;utm. ,

TAW8 OIQ.-LDtrmIng l lity of ar, e Water-Coutinued

mwmr (O,,,)

sawty 30.09o to 39.9'S/oS

T..c. -F, f T.'C. -, T.C. es f

•2.00 709 6.13 7.90 30.33 7.52
.93 .820 .29 .89 .780 .11 .5 .7755

4.5 .9 .A .-
-- -0.>0 7.50

-3,59 7.95 .8AM 6.59 7.8? .58 .,9
-73 .86 .J8w .66 .1S

-. 1,0 7. .8 .85 .75 .47 .1716

-LM 7..6 .831
-. 7 .99 towf .27 .82 .0

-0.55 8.00 .39 .1 I1.07 1MO
- -- -. 15 A12-0.26 6.01 ."0 7.52 7.0 .23 .U

.6 .9 30 bo "3
0.03 8.M .M16 .J6 .78 .7020 .38 .39

--. 8 o7 .1,6 .380.0 8.03! .60110 .99 .76-
- - -b 11.53 7.3?

0.92 8.Cb .8U 8.10 715 .61 .36
.22 . .68 .5

1WOO 80ob .800 .33 ?1) .76 .31 .7720
- - .. 3 .72 .83 e3319 8.Ak .7980 -. .9 .32

-8.. 7.7n .90 .31
2.0 8.0l, .1970 .61 .70 -.....

- .- .75 6 .r790 -.05 7.30
2.82 8.0) .7950 .65 A .12 .29

-.-.- .JS .6? .20 .28
3.35 8.01 .10 .2? .27 .MIDO

-.- 9.05 7.66 .36 ,26
3 -7h - b S.tA J" ,Al8 25
16 800 .3k .43 I - --

.35 ?,9 .70 .1 .62 12.55 7.23
- - -- --. 6.2 .22

1,.60 7.96 9.53 7.62 .69 .n1
.8) .j? .900 .62 .60 .76 .20 .700

- T .5, ,
5.0; 7.6 .80 .56 ,170 ,99 is

.25 ,95 .790 -of .57 .9 .i
• h .A .96 .56
-.. ... "m......- 1.3.03 7.16

5.63 1.93 0.07 7.55 .09 .a5
.80 .92 .76 .16 .h .5 .6 ., .7690
•/7 .91 .k21 .53 -13



"i.it FiHand;ook of rOtccomra 1dlh 'Table',

TnLp. 1O.-Determinlng Density of Sea Water-Coutinued

DEkNSITr (0,)

SaLinity 10.000/00 to 19.,9/oo

T. C. o, f T. OC I0, f T. oC. t f

13.29 7.12 L5.70 6.72 17.85 6.31
•36 .11 .76 .71 .90 .30 .7600
.h2 .10 769 .82 .70 .7635 95 .29
.19 .09 .87 .69

.93 .68 18.00 6.28
13.55 7.08 .98 .67 .05 .27

.62 .07 .10 .26

.68 .06 16.04 6.66 .15 .25

.7h .05 .767. .09 .65 .20 .2

.81 ,Ol ,.11 .614 .25 .23 .75 5

.87 .03 .20 .63 .30 .22

.93 .02 .25 .62 .7625 .34 .21
1 .31 .61 .39 .20

h. 00 7.01 .36 .60 .44 .19
o6 .00 .J .59 .b,9 .18
.12 6.99 .7 .58
.18 .98 18.5h 6.17
.2h. .97 .7665 16.52 6.57 .58 .16
.30 .96 .57 .56 .63 .15
.37 .95 .63 .55 .68 .1h
.043 94 .68 .54 .73 .13
.19 .93 .73 .53 .77 .12 ,7585

.79 .52 .82 .U1
31t.55 6.92 .84 .51 .87 .30

.61 .91 .89 .50 .92 .09
.67 .90 .94 .9 .96 .08
.73 .89 . .99 .A8
.79 .88 .7655 19.01 6.07
.84 .87 17.05 6.17 .06 .06
.90 .86 .10 .46 .10 .05
.96 .85 .15 .A5 .15 .A1

.20 .4 .20 .03
15.02 .84 .25 .43 .7610 .24 .02 .7575

.08 .83 .30 .b2 .29 .01

.114 .82 .35 .41 .33 .00

.19 .81 .O .40 .38 5.99

.25 .80 .7645 .5 .39 .143 .98
•31 .79 .7 .97
.37 .78 17.50 6.38 -

.:b2 .77 .56 .37 19.52 5.96

.8 .76 .61 .36 .56 .95
.66 .35 .7600 .6. .91;

15.5h4 6.75 .71 .34 .65 .93 .7565
.59 .714 .7635] .76 .33 .70 .92
.65 .73 .81 .32 .75 .91
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TALU: 14.-IDetermziing D )slly f Sea Water- A'untlnued

DENSIT (wt,)

s3.1nity 10.000/00 to 19.990/..

T. 0C. f T. C. wt f T. C. c't f

19.79 5.90 21.53 5.50 23.15 5.2o
.84 .89 .57 .59 .19 .09
.88 .8 .7565 .61 .48 .23 .06
.93 .87 .65 .117 .27 .07
*97 .86 .70 .6 .3. o06 .7535

.7 .45 .35 .05
20.01 5.85 .78 .k .753 .39 .o

.06 .84 .82 .A3 .42 .03

.10 .83 .86 .42 .b,6 .02

.15 .82 .90 .1.19 .82 .94 .40 23.5o 5,oi1

21 .80 .7555 .98 .39 .Ah .00
.28 .79 .58 1.99
.33 .78 22.03 5.38 .62 .98
.37 .71 .07 .37 .66 .97
.l .76 .21 .36 .70 .96
.h6 .75 .5 .35 .73 .95 .7505

.19 -3h .77 .9
20.50 5.74 .23 .33 .81 .93
.54 .73 .27 .32 .7.25 ,85 ,92
.59 .72 .31 .31 .89 .91
.63 .7 .35 .30 .93 .90
.68 .70 .39 .29 .96 .89
.72 .69 .5 .3 .28
.76 .68 .7550 .1,7 .27 2.00 1.88
.81 .67 .OA .87
.85 .66 22.5i 5.26 .06 .86
.89 .65 .55 .25 .12 .85
o93 .64 .59 .24 .15 .81
.98 .63 .63 .23 .19 .83

.67 .22 .23 .82
21.02 5,62 .71 .21 .27 .8. .7195

,06 .61 .75 .20 .7535 .31 .80
,.n 60 .79 .19 .34 .79
.15 .59 .83 .18 .38 .78
.19 .58 .87 s17 .42 .77
.23 .57 .91 .16 .46 .76
.28 .56 .7 .95 .15 .49 .75
.32 .55 .99 .1.1
.36 .54 24.53 1.74
.bo .53 23.03 5.13 .57 .73
.b4 .52 .07 .12 .7515 .61 .7" .7490
.h9 .51 .. .1 .64 .71

--- -
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TABLE l0-ID eternilning lhnsity of Sma Witer-toutinuMd

DSMSITr (al)

Salinty 20.000/00 to 19.Wo/@

T. C. at f T. C. t f T. C. a f

24.68 4.70 26.17 h.29 27.59 3.88
.72 .69 ,21 .28 .63 .87
.76 .68 .2 .27 .66 86
.79 .67 .28 .26 .69 .85
.8) .66 .71190 ,31 .25 073 .8
.87 .65 .35 .24 ok70 .76 .83
090 .64 .38 023 *79 82 ,7450
.95 .63 .42 o22 .83 .81
.98 .62 .15 .21 .86 .80

.59 .20 .90 .79
25.o1 .61 -93 .78

.05 60 26.52 k.L9 .96 .77

.09 .M .56 .18

.12 .58 .59 17 28.00 3.76

.. 6 .57 .63 .16 .03 .75

.20 .56 .66 .25 .06 .74

.23 .55 .70 .14 .10 .73

.27 .54 .7185 073 .13 713 @72
.31 .53 .77 .12 .72.6 .16 .71
.34 .52 .80 . .20 ,7o38 .51 .84 ,lO .23 69 o71d6

.42 .50 .87 .09 .26 .68

.15 .49 .91 .0 ,30 .67.4 9 .A6 .94 .07 .33 A6
.98 .06 .36 .65

25.53 h.7 .40 .6
.56 .1.6 27.01 4.05 413 .63
.60 .5 .0 .04 ,6 .62
.63 .44 .08 .03
.67 .3 I1 02 28.50 3.61
.71 .42 .15 .01 .53 .60
.74 o11 .18 00 .56 .59
.78 .0 .7475 .22 3.99 .59 .58
.81 .39 .25 .98 .7460 .63 .57
.85 .38 .28 .97 .66 .56
.89 o37 .32 .96 .69 .55
o92 .36 .35 .95 .73 .54. o71 0
,96 .35 .39 .914 .76 .53
•.99 .34 o42 .93 .79 .52

.6 .92 .82 o51
26,03 h.33 .59 ,91 .86 .50

.06 .32 .69 .49

.10 .31 .71?0 27.52 3.90 .92 .48
e23 .30 .56 .89 .7150 .9 .57
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TAaRI lO,--letetulning m-~n-4ty of sena Wnter-iContinued

Sa .tdty 10.00/oo to l.990/0o

T. IC. Wt f

28.99 3.116 .7111

29.02 3.45.o% .111
.08 43.12 .112

.15 .i

.18 .40
,21 .39
*25 .*38 ,7430
.28 .37
.31 ,36
.34 .35
.38 .341
.1a o33
A4,1 .32
A17 .31

29.50 3.30
•,54 .29
,57 .28
,60 o27
.63 .26
.66 .25
.70 .A1
o73 .23
.76 .22 .73 o
.79 .21
.82 .20
.86 ,19
089 18
.92 ,17
.95 .1
.98 .15



:wps Handbook ,f Oeeaiwqraphi,. Table,

TARIb;. IP. -I)eternlanlng Ift..-uy o-f sea Water Co nlue*l

DUSITI (.r)

Salinity 2o.0oo/00 to 29.99 /o

T. C. w f T.C. at f T."C. ., f

.2.00 16.04 5478 15.79 .80 9.38 25.40 M
-1.9 5 .0480 .90l .78 .45M ./ 39 .70

-1.52 16.06 6.01 1577 9.5) 15.38
,12 .76 .61 .37

-0.75 16.07 .8060 o23 .75 .68 .36
.34 .A1, .76 .35

0.24 16.06 .0oo ,6 , 7. 5 .83 .3k
-o,55 .72 .90 .33

0.92 16.05 .66 .71 .96 .32
.000 .76 .70 .7760

1.37 16.00 .A6 .69 10.05 35.31
- .96 .68 o12 .30

1.72 16.03 .19 .29
.7970 i 7.06 35.67 .27 .262oO3 i6,o2 ,15 ,6 o.1.4 .27

.30 .01 .25 .65 .1 .26
.35 o6 .1,8 .25

2.54 16.00 .mo . .63
.7? 15.99 .7.5 10.55 15.2k
.90 .98 7.53 15 .820 .62 .23

.62 .61 .69 .22
: o18 15.97 .72 60 . r .21

.37 .96 ,81 .59 .82 .20
.89 .58 .89 .19

3. ±55 s., .7930 .98 .57 .96 .18
.72 .91,
.89 .93 8.07 x5.56 1.003 15.17

.16 .55 .09 .16
4.05 15.92 .21 .54 .70 .16 .15

.21 .91 .33 .53 .73 .1h

.36 .90 .1 .52 .29 .13
.36 ,12

4.50 15.89 8.50 15 .51 .42 .il
.64 .88 .58 .50 .h9 .10
.78 .87 .7890 .66 .9
.92 .86 .74 .b .7790 11.55 15.09

.63 .17 .62 .08
5.05 15.85 .91 .6 .68 .07
.18 .84 .9 .15 .7 .06 .77r2
.Jo .83 .81 .05
.1.3 .82 9,07 15.4i .87 .0ol

.11. .4,3 .9 .03
5.55 L15.81 .22 .1.2 . ~ ~ 0

.67 .80 .7860 .3o .1 12.oo 15.o2 .7710
- -- ---
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TARiJ: I(.--lDeteraninig l.h-eity of S4.11 Water-Continued

DENSITY (w,)

Salinity 20.0o/oo to 29.990/00

T. 0C. U,. f T. C. a f T. *C. 5 f

12.06 35.01 IL.3 i1.6o 36.52 lb.19
.12 .oo .h9 .59 .7670 .57 .18
.19 U.99 .62 .17
.25 .98 1.5h 14.58 .67 .16
.31 .97 .770 .59 .57 .72 .15
.37 .96 .65 .56 .76 .A1 .7620
.42 .95 .70 .55 .81 .23
.49 .A .75 .5b .7660 .86 .12

.81 .53 .91 .11
12.55 l.93 .86 .52 .95 .10

.61 .92 .91 .51

.67 .91 .96 .50 17.00 l.09

.73 .90 005 .0

.79 .89 .7700 15.01 1.9 .10 .07

.85 .88 .07 .ie .111 .06

.91. .87 .12 .47 .19 .05

.97 .86 .17 .L6 .24 .oA .7610
.22 .A5 .28 .03

13.03 "1&,85 .27 . .7650 .33 "We
.09 .84 .33 .43 .38 .01
.14 .83 ,M .A2 .A2 .00,20 .82 .0, .11 .A7 13.99
.26 .81 .769o .18 .10
.32 .80 17.52 13.98
.38 .7 9 15.53 111.39 .56 .97
.43 .78 .58 .38 .61 .96
.A9 .77 .63 .37 .65 .5

.68 .36 .7O .94
13.55 .16 .73 3 .75 .93 .7600

.60 .75 .?a .7614 .79 .92

.66 .7T .83 .33 .84 .91

.72 .73 .88 .32 .88 .90

.7 e72 s7680 .93 .31 .93 .89

.83 .71 .98 .30 .9? .88

.88 .10

.A .69 26.03 15.29 18.02 13.87

.99 .68 .08 .28 .06 .06
.13 .27 .11 .5

U.05 11t.67 .18 .26 .15 .8h
.10 66 .23 .25 .20 .83.6 .65 .28 .24 .7630 .2 .82 .590

.21 .A 7670 .33 .23 .29 .81

.27 .63 .38 .22 .33 .80

.32 .62 .143 .21 .38 .79

.38 .61 .7 .20 .42 .78
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TABLF 10,-J-hter1UirA )g I)enilly Of SP Wuter-('onutili

DENSTY (ct,)

Salinttty 20.000/o to 29.990/oo

T. "C. 1r f T. oC. wt f T. "C. , f

3,8.17 13.77 .7590 20.22 13.36 21.90 12.9h
.26 .35 .94 .93 .75h0

18.51 13.76 .30 .314 .98 .92
.55 .75 .34 .33 .7560
.60 A114 .38 .32 22.03 12.91
.64 .73 .42 .31 .06 .90
.69 .72 .47 .30 .09 .89
.73 .71 .13 .88 .7540
.77 .70 . 20.51 13.29 .17 .87
.82 .69 .55 .28 .21 .86
.86 .68 .59 .27 .25 .85
.91 .67 .63 .26
.95 .66 .67 .25 22.29 12.84
.99 .65 .71 .24 .32 .83

.75 .23 .7560 .36 .82
19.04 13.64 .79 .22 .40 .81

.08 .63 .83 .21 .44 .80

.12 .62 .87 .20 .48 .79

.17 .61 .91 .19 .51 .78

.21 .60 .95 .18 .55 .77

.25 .59 .7570 .99 .17 .59 .76

.29 .58 .63 .75 .7530

.34 .57 21.03 13.16 .67 .74

.38 .56 .07 .15 .70 .73

.42 .55 .11 .14 .74 .72

.46 .514 .15 .13 .78 .71
S.19 .12 .82 .70

19.51 13.53 .23 .11 .85 .69
.55 .52 .27 .10 .7550 .89 .68
.59 .51 .31 .09 .93 .67
.63 .50 .35 .08 .97 .66
.68 .149 .39 .07
.7r .48 .703 .06 23.00 12.65
.76 .47 A7560 .147 .05 .04 .64
.80 .46 .08 .63
.84 .45 21.51 1.3.04 .12 .62
.89 .!4 .55 .03 .15 .61
.93 .43 .59 .02 .19 .60
.97 .L2 .61 .0. .3 .59 .7520

.67 .00 .27 .58
20.01 13.b, .71 12.99 .7540 .30 .57

.05 .0,O .74 .98 .34 .56

.10 .39 .756o .78 .97 .38 .55

.114 .38 .82 .96 i, .54

.18 .37 .86 j .95 L15 5
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TABLL lO.-Determining Density of Sen Water-Continuedl

DNSIT! (a, )

Satin±t 20.100 to 29.9W/00

T. "C. Wt f T. "C. t f T. IC. wt f

23.9 12.52 .7520 24.96 12.11. 26.37 1.70
.99 .10 .7500 .o .69

23.52 12.51 .44 .68
.56 .50 25.03 2.09 .47 .67
.60 .49 .06 .08
.63 .48 .10 07 26.50 1.66
.67 A7 .13 .06 .54 .65
.71 .6 .17 .05 .57 .64,
.74 .4 .7510 .20 .0 .6o .63
.78 .44 .23 .03 .63 .62
.82 .A3 .27 .02.,500 .66 .61
.85 .A2 .31 .01 .70 .60
.89 .11 .34 000 .74 .59 ,780
e92 .. 0 .38 1.99 .77 .58
.96 .39 .4.1 .96 .80 .57

.45 .97 .83 .56
21.00 12.38 .4,8 .96 .87 .55

.03 .37 .90 .54

.07 .36 25.52 u.95 .94 .53

.U1 .35 .55 .9 .97 .52

.14 .34, .59 .93

.18 .33 .62 .92 27.00 u1-51
,21 .32 .65 .91 .o1 .50
.25 .31 .7510 .69 .90 .07 .49
,29 .30 .72 .89 .10 .h8
,32 ,29 .76 .88 .7490 .13 .7
.36 .28 ,79 .87 .17 .h6
.39 ,27 .83 .86 ,20 .5
.4,3 .26 .86 .85 .2) .L .7180
.46 .25 .89 .84 .27 .43

•93 .83 ,30 ,A2
26.50 12.24 .96 .82 .33 .1

.514 .23 ,36 .40

.57 .22 26.o00 11.81 ,0 .39

.61 21 .03 .80 .43 .38

.64 ,20 .06 ,79 .46 .37

.68 ,.9 ,10 .78
.7 ,18 .13 ,77 27.50 1.36
.75 .17 .75o .17 .76 .790 .53 .35
,78 .36 .20 .75 .56 .31
.82 .15 .23 .71 .59 ,33 .7*70
.85 .14 .27 .73 .63 .32
.8 13 .30 .72 .66 .31
.92 .12 . .76 .69



"1 12 iland book of OecInographWii Table,

TAOU 1O.-lDeterminlng i'enity of sea Water-uontinued

DEISITr (crt)

Sainity 20.000/00 to 29.990/o

T. C. Ot f TC. t f

27.72 1.29 28.90 10.92
.75 .28 093 .91 .7*60
.78 .27 *97 .0
.82 .26
.85 .25 .7170 2900 10.89
.88 21. ,03 .88
.92 .23 06 .8?
.95 .22 .09 .86
.98 .21 ,12 .85

.15 .61
28.01 1.20 .18 .83

.05 .19 .21 .82

.08 .18 .25 .81 .7160

.1 .17 .28 .80

.14 .16 .31 .79

.17 .15 .34 .78

.21 .1 .37 .77

.24 .13 * .10 .76

.27 .12 .7A30

.30 .11 .46 .74

.33 .10 .1A9 .73

.36 .09

.40 .08 29.52 10.72

.4.3 .07 .56 .71

.46 .06 .59 .70
49 .05 .62 .69

.65 .68
28.52 11.01. .68 .67

.56 .03 .71 .66

.59 .02 .74 . .5

.62 .01 .77 .6h .710

.65 .00 ,80 .63

.68 10.99 .83 .62

.71 .98 .70 .86 .61

.75 .97 .89 .60
.78 .96 .92 .59
.8,. .95 .96 .58
.84 .94 .9 .57
-117 .93
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TAB.E I.-Determilnlg Ien-ily o4 M en Walrr -CuntinuM

Owmll (,,)

Sality 30.000/o to )9.W/o

T. *C. , f T. C. , f T."C. wo f

-2.00 2h15 6.07 23.83 7.37 23.16 .
-1.75 .8120 .18 .82 .5 . 5

- - .29 u8

-1.13 24.23 .8100 .b .80 7.52 23.54,
-.--- 60 .13

-0.71 2h.22 .A0 4.50 23.79 .67 ,52
.60 .78 .15 U. .7850

-0.37 2h.11 .70 .77 .7930 .82 .A0
-0,06 .10 .8070 .80 .76 .89 .39

.90 .75 .96 ,380.18 21 .O09 .8050 5.0 271

0.42 .06 5.00 23.748.01s 23.37
.09 .73 .11 .36

0.6h 2.07 .19 .72 .26 .35o.95 .06 .eo 27 .?1 ./,L .25 .*3, .7840

- .37 .70 .32 .33
1.05 24.05 .6 .69 .39 .32
.2h .04 .0W20 .A .31

.41 .03 5.56 23.68
.65 .67 8.53 23.30

1.58 21.02 .73 .66 .7900 .60 .29
.75 .01 .8f10 .82 .65 .67 .28
.91 2h.00 .91 .64 .71 .27 .7830

.80 .26
2.06 23,9 6.00 23.63 .87 .25

.21 .96 .8000 .06 .62 .94 .2h

.35 .97 .17 .61
.25 .60 .789O 9.01 23.23)

2.50 23.96 .A. .59 .07 .22

.63 .95 .k2 .58 .U1 .21

.7 .91, .19o .20 .20

.90 .93 6.50 23.57 .27 19 .7820
S.59 .56 .31 .1a

3.03 23.92 .67 .55 .hO .17
.X5 .75 .54 .7680 .1,7 .16

.27 ,90 .83 .53

.10 .89 .91 .52 9.53 23.S
.99 .51 .59 .1

3.51 23.88 .66
.62 .87 7.06 23.50 .72 .12 .787
A.a6 .8 95 U2 .4 .7860 .1
.7, .5 .7950 .11 .1J .
.97 .A .30 .A7 .91 .



31 1 landloik ,, nfr,-'antqrlphwr Table.

TAxLr III- Ai'iernhuiug Ik-i-Ity* .. 444.1 Wxttr contl- ,41

OVISI?! (a,,)

- - - --

T. *C. a', f T. *C. ', T. C. ,

9.97 23.08 .7810 12.2 22.69 11.31 22.29
.30 .68 .36 .28

10.01. 23.07 .35 .67 .7750 10 .27 .7710
.10 .06 .10 .66 .16 .26
.26 .05 .16 .65
.22 .0. ".,50 2.25
.28 .03 .7790 12.51 22.61 .55 .2
•34 .02 .57 .63 .60 .23
.1.0 .01 .62 .62 .65 .22
.47 .00 .67 .61 .70 .21

.73 .60 .71 .20 .1700
10.53 22.99 .78 .59 . .79 .19

.59 .9 .83 .58 .81 .18

.65 ,97 .88 .57 .89 .17
,71 .6 .94 .56 .91. .36
.77 .95 .7780 .9 .55 .98 .15
.82 .9.
.88 .93 13.0 22.51. 35.03 22.1h
.94 .92 .09 .53 .06 .13

.15 .52 .13 .12
11,00 22,91 :20 .51 .17 .1

.06 .90 .-15 .50 7730 .22 .10
.2 .89 .30 .49 .27 .09 .7690

.18 .58 .35 .18 .31 .06

.23 .87 .7770 .1.0 .4,7 .36 .07

.29 .86 .46 .46 .1 .06
•35 .85 .15 .05
•A .1 13.51 22.16
.4.6 .83 .56 .14 ISMO 22.0

.61 .. 3 .55 .03
1.L52 22.82 .66 .. 2 .59 .02

.58 .81 ,n .4.1 .6 1..1

.63 .80 .76 W .77 0 .69 .00

.69 .79 .81 .39 .7) 21.99 .7680

.74 76 .7760 .6 .36 .78 ,96

.80 ,17 ,91 .37 .82 .97

.6 .76 .96 .36 .87 .96

.91 .11 ,,

.97 .7. ",.a 22.35 .96 9
.06 .31

12.02 22.73 .11 .33 16.01 21.93
.08 .7 T5 .16 .771 .2
.13 .,1 ) .21 .31 .10 .5 .7680
.19p .10. 6. 0 l 9



7'abl,'. for a'n/u~ffD,~vSnd 3~A~lA:15

TAvI. 0 li. -I Iterniiiiing IN .iil sf St*a.I Wa*ihrr Ciatii:tm49l

=Tr (.,)

saltait 30.ooO/oo u 39oI /o

T.'C. Wt f T. C. wt f T. * C . f

16.19 2189 18.01 21,1? 19.72 21.05
.23 .88 . .16 ,76 .04
.2 .J? ..0 .16 .80 .03
.32 .86 .7660 .1 A .8 .02 *7620
.3 .05 . .1. .8 .01
.1 .A .22 .12 .92 .00
.46 .63 .2? .11 .eZ0 96 20.9

.31 .1.0
16.50 21.82 .35 .39 20.00 20.96

•55 .81 .39 .38 .04 .77
.59 .0 .13 .3? .06 .96
.63 .49 .17 .36 .2 .95
.68 .?a .]5 .iA
.7 .77 18.51 21.35 .19 .93
.17 .1 .7670 .55 .34 .23 .92 .7W10
.A1 .15 .60 .33 .2? .1
.66 .A .6 .32 .31 .90
.90 .73 .68 .31 .35 .0
0" n .76 .4 .68

.80 .2 ,56 .86
17.03 2110 .84 .27

.0? .69 .86 .26 20.50 20.65

.12 .68 .92 .25 .A1 .A

.16 .67 .96 .212 .58 .63

.20 .66 .62 .A2

.25 .65 .7660 19.00 21.23 .66 .81

.29 .6k .A .22 .69 .80

.33 .63 .08 .21 .73 .7 .700

.38 .62 .13 .o .T7 .78

.42 .61 .1- .19 .81 .n7

.16 .60 .21 .1 .85 .76
.25 .a7 .76)o .81 .75

17.51 21.59 .29 .26 .92 .7i
.55 .58 .33 .J5 . .73
.59 .J7 .3? .11.
.63 .56 .1. .U3 21,00 20.72
.68 .55 .16 .12 .0 .71
.72 .9 .149 . .0? .70
.76 5 .650 --. .6f
.80 .52 13.53 2I.3 .A5 .65 .760
.05 .5 .5? .09 .19 .67
.6 .50 .60 .06 .?620 .2? .66
.93 .A9 ,61 .u? .26 .65
.97 .16 Ad .06 .3o .6.



3; 1 C. landeolh" of Ocroe~nagraphi,. "]abh'.,

TAP I. 10 | bt-1 erz isining len-ity of Se:s Witter 4,intizut.I

DENSIT! (a.,)

SalinitY 30.0o/oo to 39.99o0o

T. aC O', f T. " C. Olt f T. ')C. f,-I -

21.3h 20.63 22.8h 20.22 E 24.27 19.81
.37 .62 .87 .21 .30 .80
.l .61 .76o0 .91 .20 .7580 .3h .79
.4.5 .6() .94 .19 .37 .78 .7560
..9 .59 .96 .18 .bl .77

- .1h .76
21.52 20.58 23.01 20.17 .48 .75

.56 .57 .05 .16
.60 .56 .09 .15 2h.51 1g.74
.6 .55 .12 . 4  .51 .73
.67 .5h .16 .13 .58 .72
.71 .53 .19 .12 .61 .71
.75 .52 .7590 .23 .11 .65 .70
.78 .51 .26 .10 7570 68 .69
.82 0.0 .30 .09 .71 .68
.86 .49 .33 .08 .75 .67 .7550
.89 .118 .37 .07 .78 .66
.93 .7 .40 .06 .81 .65
.97 .16 .h .05 .85 .6

.7 .04 .88 .63
22.00 20.h5 .92 .62

.0h .4h 23.51 20.03 .95 .61

.08 .5 .h .02 .98 .60

.11 .,2 .58 .01

.5 .", .61 .00 25.02 19.59

.19 .40 .65 19.99 .05 .58

.22 .39 .68 .96 .08 .57
.26 .38 .7580 .72 .97 .12 .56
.30 .37 .5 .96 .7560 .15 .55
.33 .36 .79 .95 .18 .51.
.37 .35 .82 .94 .22 .53
.1O .5b .86 .93 .25 .52 .7550
.1hh .32 .89 .92 .28 .51
.L8 .32 ¢93 .91 .32 .50

.90 .35 .9
22.51 20.31 .38 .8
• 55 930 2.00 19.89 .A2 .7
.59 .29 .03 .88 .5 .b.6
.62 .23 .07 .87 .148 .u5
.66 .27 .7580 ,0 .86
.69 .26 .13 .85 .7560 25.52 19..
.73 .25 .17 .84 .55 A3
.76 .24 .20 .83 .58 .0a .75ho
.80 .23 .21, .82 .62 .L

____ __ . ___ __ -



Tab'.v for (k';hpitationx aiud ( 0 1 ,,,xllO .317

TABLE 10. *--teIrminning lk-,illy of R*ie Water -Colitliiul

S.li4nty 30.00o/co to 39.990/oo

T. "C. f " T. IC. f T.c. o f

25.65 19.4i0 I 27.01 18.98 28.32 18.56
.68 .39 .oA .97 .36 .55
.71 .38 .07 .96 .39 .5h*
.75 .37 .11 .95 .2 53 .7510
.78 .36 .14 .A1 .45 .52
.81 .35 . .17 .93 .1*8 .1
.85 .34 .20 .92
.88 .33 .23 ,91 28.51 18.50
.91 .32 26 .90 7520Ab
.94 .31 .30 .89 .57 .4*8
.98 .30 .33 .88 .60 .47

.36 .87 .63 .h6
26.01 19.29 .39 .86 .66 .45
.0 .28 .42 .85 .69 .A4
.08 .27 .15 .84 .72 .3
.11 .26 .48 1 83 .75 .12 .7510
.14 .25 .78 .11
.17 .24 27.52 18.82 .81 .40
,21 .23 .55 .81 .85 ,39
.24. ,22 .7530 .58 .80 .88 .38
.27 .21 .61 .79 .91 .37
.30 .20 .64 .78 .9h .36
.34 .19 .67 .77 .97 .35
e37 ,18 .70 .76
.h0 .17 .7 .75 29.00 18.3h
.1,3 .16 .77 .74 .752o .03 .33
.46 .5 .80 .. 73 .06 .32

.83 .72 .09 .31
26.50 19.14 .86 .71 .12 .30

.53 .13 .89 .70 .15 .29

.56 .12 .92 .69 .18 .28

.59 .1U .95 .68 .21 .27

.63 .10 .98 .67 .24 .26 .7510

.66 .09 .27 .25

.69 .08 2e.02 18.66 .30 .2h

.72 .07 .05 .65 .33 .23

.75 .o6 .7530 .08 .64 .36 .22

.79 .05 . .63 .39 .21

.82 .04 .14 .62 .142 .20

.85 .03 .17 .61 .7510 .45 .19

.88 .02 ,20 .60 .18 .18

.91 .01 .23 .59

.95 .00 .26 .58 29.51 18.17

.98 18.99 .29 .57 ., . 6 75o



oHandbook of Oceanographic' Tables

TABLE 1O.-Determilnng )ensity of Senl Water-Continued

DENSITY (7t)

Salinity 30*0010oo to 3999 /00

T. °C. Olt f

29.57 18.15
.60 .14
.63 .13
.66 ,12
.69 .n
.72 .10
•75 .09
.78 .08 .7500
.81 .07
.84 .06
.87 .05
.90 .O4
.93 .03
.96 .02
099 .01



7'ab4'.x for C7omputations aind ('on ?ervxw31

TlABLE 11 -I)etermilning Electricail 4 ondix't ivity oif 1-4a Water

EXAMIPLE OF C'OMP'UTATION:
Given at temperature (if 19,900 C. and salinity of 34.241%. ((ilIIolte the eleictricatl

conduictivity or 1,-value, (mhoA/cn12).

1. Select the salinity Interval of 30.00 to 39.99%..
2. In volunin one find thle temperature Interval in which 19.90* C. falls aid round to

fit( nearest ( uppier in this example) limnit of the interval or 20.00* C.
3. Fintering columin one at 20.000 C. read the corresponding L-value of .A417 in column

two. This is tht- correct L-value for the base, of the salinity Interval, that i,;, for a salinity
of 30.(X)%. and telalierit lire of 19.90* C.

4. Twi find the correct L-value for the given salinity of 34.26%0. multiply the desig-
nated f-factor (.001216) in column three by the last three digits of the given salinity
(4.26 ). oboerving decimal places, and add the value obtained to the base value .0)417.

.Round the value obtained (.04088016) to four decimal places. .4NBWVER .0469.

Thus: Gjiven 19.90" C. and 34.26%. S.
Fromt table for Salinity 30.00%. to 39.99%., enter column one at nearest limit of tem-

perature Interval (20.00) :

obtain base f-factor -last three
L-vaitie in (of -olumn dligits of
.olli)ll two + 1thlre, X gIvenl it.

.0)417 Ji fl-,M 4.26

AMJ6SJ0l6 1 round to four (leclintl llace. I ANSWERA(4) 4 inh1os/clic

1..Naval Oceanographic Offce. 1962)



flandhook of Oeanoggraph Tablen

T%il k i o ~ lrmli itng :h.w.rri4.1 -it I ' u t ivioy i f sestl WVitter i 'o lil itlm#

I.;IA. ,w .\I, ,"()NliI'('TlI I* i, I

Sillililty fl"/oo il t) 9.111 oo 0

T. °C. L f T. °C. L f

-2.00 .0002 .ooo842 15.00 .0003 .001335
-1.50 855 15.50 1351
-1.00 868
-0.50 881 16.00 .0003 1367

0.00 .0002 894 16.50 1383

0.50 908 17.00 .0003 1399

1.00 .0002 922 17.50 0014

1.50 937 18.00 .0004 130

2.00 .0002 951 18,50 W6
2.50 965 19.00 .0004 1a2

3.oo .002 979 19.50 11178
3.5o 99320.00 .0004 194

h.oo .0002 .00108 20.50 1510*.So 1022
h 21.00 .00014 1527

5.00 .0002 1036 2L50 '1543
5.50 1051 2200 .0004 56
6.00 .0002 1065 22.0;0 1576
6.5o 1080

7.00 .0002 1094. 23.00 .0004 1592

7.50 .0003 1109 23.50 1609

8.00 .0003 112h 24.00 .000) 1625
8.5o0 38 24.50 16.2

9.00 .000) 1153 25.00 .0004 1658
9.50 U67 25.50 1674
I0.00 .00 1182 26.00 .ooo41 1690

10.50 .97 26.50 1706

11.00 .0003 1213
11.50 1228 27.00 .00o5 172227.50 ,o005 1738

.12.00 .0003 1243
12.50 1259 28.00 .0005 175I

23.50 1770
13.00 .00O0 1271
13.50 1289 29.00 .0o05 1786

14.0 o .0003 1300 29.502
14.So 1320 .oo ooo5 1818



Tabl4' for ('ompitationx tind on 'er.4;n. 321

Tmiii,. II. i rteirlminlli3g E litrli'il ('v piihioiu i f Sea W ait4r 4 iililuiwi

i: CTRICAL CI. NIICTIVi'rv ,I,'

ISalinity Ila. to 111.194.

T.c. L f T. °C. L f

-2.00 .0086 .000778 14.O0 .0133 .001.92
-1.50 87 790 114.50 135 1206
-1.00 89 802
-0.50 .0090 814 15.00 .0137 1219

15,50 138 1233
0.00 .0091 826
0.50 93 839 16,00 .0140 1247

16.50 114 1262

10 .0094 851
1.50 96 864 17.00 o43 12761750 145 1290

2.00 .0097 87620998918.0 .01146 131
250 99 889 18.50 148 1318

3.00 .0100 902 19.00 .0150 1333
3.50 102 19.50 151 1377

l*.0 .0103 927
.0 .0103 937 20,00 .0153 1361

h-50 loh 939 20.50 155 1376

5.o .o1o6 952 21.00 ,0156 1390
5.50 107 965 21.50 158 1h,05

6.00 .0109 978 22,00 0160 1420

6.50 110 992 22,50 161 15

7.00 .OU2 .001005 23.00 .0163 "9
7.5o0 13 1018 23.50 165 1s64

8.00 .O.5 o1031 214.0 .0166 1479

8.50 116 1o4 24.50 168 1493

9.00 .0118 1058 25.00 .0170 1508

9.50 119 1071 25.50 171 1523

10.00 0121 i8h 26.00 .0173 1538

10.50 122 1098 175 1553

27°00 .0177 1568
11.00 .0121 1111 27.50 178 1584
11.50 126 1125 28.00 .0180 1599

12.00 .0127 1138 28.50 182 1614
12.50 129 1152 29,00 .01811 1629

13.00 .0130 11.65 29.50 185 164

j3.50o 132 1179 30.o0 .0187 1659



l22 andhook of Orai,!.raph;"c 7'allc

'T. pi I. I htermiinglrI| Ihrihlti Co idu ilv of1 Sot Watir 00hf111tilIIlN

EL I.:CAll'., COD VCT"IVI'rY i I,i

S alinity 2t)O. to 2U.99

T. 0C. L f T. "C. L f

-2.00 .0M64 .000738 14.oo .0253 .oo1214
-1.50 167 750 14.50 256 3.137
-1.00 169 761
-0.50 171 772 15.50 259 11515,50 262 163

0.00 .o174 784 16.00 265 1176
0.50 177 796 1.6.5o 268 1189

1.00 179 807 17.00 271 1202
1.50 182 819 17.50 274 1215

2.00 185 831 18.00 277 1228
2.50 188 843 18.50 280 1241

3.00 190 854 19.00 283 1254
3.50 193 866 19.50 286 1267

4.oo 196 878 20.00 .0289 1280
4.50 198 889 20.50 292 1294

5.00 .0201 901 21.00 295 1307
5.50 204 913 21.50 298 1321

6.00 207 925 22.00 302 1334

6.50 210 937 22.50 305 1348

7.00 212 9149 23.00 308 1362

7.50 215 962 23.50 311 1375

24.00 3114 1389
8.00 228 97 24.50 317 1402
8.50 221 986

25,00 ,0320 1L16
9.00 224 998 25.50 324 1430
9.50 226 .001010

26.00 327 114
10.00 .0229 1022 26.50 330 158
10.50 232 1035 27.00 333 11472

11.00 235 1048 27.50 337 1486
1.50 238 1060 28.00 340 199

12.00 241 1073 28.50 343 1513

12.50 246 1086 29.00 346 1527

123.00 2 79-50 350 151

13.50 250 112 30.00 .0353 j 1555



Tables for (Computatioin ,nd (onversion., :12.3

'rAII.; I I. IDeti-rininiliilg Elh..tr i'' I 0 'yilli i .iIv sel i 4VI .I-'r I ', tillilli'I

I.LEIC(TIfICA , NI I 'l ~''TI VITY 1 l1,

Salinity 30%. to 39M.9.

T. C. L f T. C. L f

-2.00 .0236 .000708 31.O0 .0365 .001063
-1.50 21,0 719 14.5o 369 1OT5
-1.00 24l 730
-0.50 248 74l 15.00 374 1086

1 55 378 1099

0.00 .0252 752 16.00 382 112
0.50 256 763 16.50 387 1125

1.00 260 774 17.00 391 1138
1.50 264 785 17.50 395 1151

2.00 268 796 18.00 I00 1164
2.50 272 807 18.50 404 1177

3.00 276 817 19.00 h0 190
3.50 280 828 19.50 h13 1203

4.o0 283 839 20.00 .0,17 1216
h.5o 287 850 20.50 ,22 1229

5.oo .0291 861 21.00 h26 1242

5.50 295 872 21.50 131 1255

22.00 435 1268
6.00 299 883 22.50 W4,0 1281
6.5o 303 895 23.00 444 129k

7.00 307 906 23.50 4b9 1307
7.50 311 917 24.00 h53 1320

8.00 315 928 24.50 458 1333
8.50 319 939 25.00 .0h62 J.046

9.00 323 951 25.50 h67 1359
9.50 327 962 26,00 h71 1373

1000 0332 973 26.50 476 1386

10.50 336 984 27.00 hal1 ]JIo0

1.00 340 996 27.50 h85 lw

11.5o 344 .001007 28.00 1.90 1126

12.00 348 1018 23,50 494 1440

12.50 353 1030 29,00 499 1.h53

1300 357 obl 29.50 5o 11467

13.5.0 361 1052 30.00 .0508 UJl8O
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MA"ME $MUAN NO

SOUND SPEED NOMOtM AND STRUCTURE FORM
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TAIIJ: 13, -Oxygelq I'olvi-rmoli

Counrsion frca millpms-atma per liter to milliliters per liter
(1 milligrm-atam per liter of 02 l l.196 milliliters per liter of 02)

Ktulla-
atca l iter
of 02 .000 .001 .002 .003 .004 .005 .006 .007 .008 .009

0.00 0.00 0.01 0.02 0.03 0.04 0.06 0.07 0.08 0.09 0.10
0.01 0.11 0.12 0.13 0.15 0.16 o.17 0.18 0.19 0.20 0.21
0.02 0.22 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31 0.32
0.03 0.34 0.35 0.36 0.37 0.38 0.39 o.4O o.1 0.43 o.44
0.04 0.45 o.46 O.A7 o.48 0.49 0.50 0.52 0.53 o,54 0.55
0.05 0.56 0.57 0.58 0.59 0.60 0.62 0.63 o.64 0.65 0.66

0.06 0.67 o.68 0.69 0.71 0.7 0.73 0.7 4 0.75 0.76 0.77
0.07 0.78 0.79 0.81 0.82 0.83 0.84 0.85 0.86 0.87 0.88
0.08 0.90 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.99 1.00
0.09 1.01 1.02 1.03 1.o4 1.05 1.06 1.07 1.o9 1.10 1.11
0.10 1.12 1.13 1.14 1.15 1.16 1.18 1.19 1.20 1.21 1.22

0.11 1.23 1.24 1.25 1.27 1.28 1.29 1.30 1.31 1.32 1.33
0.12 1.34 1.35 1.37 1.38 1.39 1.40 1.41 1.42 1.43 1.44
0.13 1.46 1.17 1.48 1.49 1.5o 1.51 1.52 1.53 1.55 1.56
0.14 1.57 1.58 1.59 1.60 1.61 1.62 1.63 1.65 1.66 1.67
0.15 1.68 1.69 1.70 1.71 1.72 1.7-4 1.75 1.76 1.77 1.78

o.a6 1.79 1.80 1.81 1.82 1.84 1.85 1.86 1.87 1.88 1.89
0.17 1.90 1.91 1.93 1.94 1.95 1.96 1.97 1.98 1.99 2.00
0.18 2.02 2.03 2.04 2.05 2.06 2.07 2.08 2.09 2.10 2.12
0.19 2.13 2.14 2.15 2.16 2.17 2.18 2.19 2.21 2.22 2.23
0.20 2.24 2.25 2.26 2.27 2.28 2.30 2.31 2.32 2.33 2.34

0.21 2.35 2.36 2.37 2.38 2.40 2.41 2.42 2.43 2.44 2.45
0.22 2.46 2.17 2.49 2.50 2.51 2.52 2.53 2.54 2.55 2.56
0.23 2.58 2.59 2.60 2.61 2.62 2.63 2.64 2.65 2.66 2.68
0.24 2.69 2.70 2.71 2.72 2.73 2.7-4 2.75 2.77 2.78 2.79
0.25 2.80 2.81 2.82 2.83 2.84 2.85 2.87 2.88 2.89 2.90

0.26 2.91 2.92 2.93 2.94 2.96 2.97 2.98 2.99 3.00 3.01
0.27 3.02 3.03 3.05 3.06 3.07 3.08 3.09 3.10 3.11 3.12
0.28 3.13 3.15 3.16 3.17 3.18 3.19 3.20 3.21 3.22 3.21
0.29 3.25 3.26 3.27 3.28 3.29 3.30 3.31 3.33 3.34 3.35
0.30 3.36 3.37 3.38 3.39 3.40 3.41 3.43 3.44 3.45 3.46

i National (k-tauwruphiv DIa Center. 19621



Tabir for (.omputatus (antl anCofl,'let)

'rAI., :1I3 -4)xyg'li 4o i 'rshon- 4' ml D illd

Conversion from lligram-atcua per liter to milliliters per liter
(1 uillipm-atm per liter of 02 m 11.196 willilite.a per liter of 02)

mllgna-
atom/liter

of 02 .000 .001 .002 .003 .00 .oo5 .o06 .007 .008 .009

0.31 3.7 3.48 3.49 3.50 3.52 3.53 3.5s 3.55 3.56 3.57
0.32 3-58 3.59 3.61 3.62 3.63 3.64 3-C5 3-66 3.67 3.68
0.33 3.69 3.71 3.72 3.73 3.74 3.75 3.76 3.7 3.78 3.80
0.34 3.81 3.82 3.83 3.84 3.85 3.86 3.87 3.89 3.90 3.91
0.35 3.92 3.93 3.94 3.95 3.96 3.97 3.99 4.00 4-.01 4.02

0.36 4.03 4.04 4.05 4.06 4.08 4.o09 4.10 4.11 4.12 4.13
0.37 4.14 4.15 4.i6 4.18 4.19 4.2o 4.21 4.22 4.23 4.24
0.38 4.25 4.27 4.28 4.29 4.30 4.31 4-.32 4-.33 4-.34 4.36
0.39 4.37 4.38 4.39 4.4o 4.41 4.42 4.43 4.44 4.46 4.7
o.4o0 4.48 4.49 4.5O 4.51 4..2 4.53 4.55 4.56 4.57 4.58

o.41 4.59 1.6o 4.61 4.62 4.64 k.65 4.66 4.67 4.68 4.69
o.42 4.7o 4.71 4.72 4.74 4.75 4.76 4.77 4-.78 4-.79 4.8o
o.43 4.81 4.83 4.84 4.85 4.86 4.87 4.88 4.89 4.90 4.92
o.44 4.93 4.94 4.95 4.96 4.97 4.98 4.99 5.00 5.02 5.03
o.45 5.04 5.05 5.06 5.07 5.08 5.09 5.11 5.12 5.13 5.14

o.46 5.15 5.16 5.17 5.18 5.19 5.21 5.22 5.23 5.24 5.25
o.4T7 5.26 5.27 5.28 5.30 5.3. 5.32 5.33 5.34 5.35 5.36
o..8 5.37 5.39 5.40 5.4]. 5.42 5.43 5-44 5.45 5.46 5.47
o.49 5.49 5.50 5.51 5.52 5.53 5.54 5.55 5.56 5.58 5.59
0.50 5.60 5.61 5.62 5.63 5.64 ,.65 5.67 5.68 5.69 5.70

0.51 5.71 5.7-  5.73 5.7-4 5.75 5.77 5.78 5.79 5.80 5.81
0.52 5.82 5.83 5.b4 5.86 5.8T 5.88 5.89 5.90 5.91 5.92
0.53 5.93 5.95 5.96 5.97 5.98 5.99 6.00 6.01 6.02 6.03
0.54 6.05 6.06 6.07 6.08 6.09 6.10 6.11 6.12 6.14 6.15
0.55 6.16 6.17 6.18 6.19 6.20 6.21 6.22 6.24 6.25 6.26

0.56 6.27 6.28 6.29 6.30 6.31 6.33 6.34 6.35 6.36 6.37
0.57 6.38 6.39 6.40 6.42 6.43 6.44 6.45 6.46 6.47 6.48
0.58 6.49 6.50 6.52 6.53 6.54 6.55 6.56 6.57 6.58 6.59
0.59 6.61 6.62 6.63 6.64 6.65 6.66 6.67 6.68 6.70 6.71
o.6o 6.72 6.73 6.7-4 6.75 6.76 6.77 6.78 6.80 6.81 6.82

I
I
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Conversion from milligrl-atm per liter to mililiters per liter
(1 miaipm-sto per liter of 02 = 11.196 uLl11.11terl per liter of 02)

f 02 .000 .001 .002 .003 .004 .005 .006 .007 .008 .009

o.61 6.83 6.84 6.85 6.86 6.8T 6.89 6.90 6.91 6.92 6.93
0.62 6.94 6.95 6.96 6.98 6.99 7.00 7.01 7.02 7.03 7.O
0.63 7.05 7.06 7.08 7.09 7.10 7.11 7.12 7.13 7.14 7.15
0.64 7.17 7.18 7.19 7-20 7.21 7.22 7.23 7.24 7.26 .2T
0.65 7.28 7.29 7-30 7.31 7.32 7-33 7.34 7.36 7.37 7.38

0.66 7-39 7.T40 7.41 7.42 7-43 7.T45 7.T46 7.7 7.48 7.9
0.67 7.50 7.51 7.52 7.53 7-55 7.56 7-57 7.58 7.59 7.60
0.60 7.61 7.62 7.64 7.65 7.66 7.67 7.68 7.69 7.70 7.71
0.69 7.73 7.74 7.75 7.76 7.77 7.78 7.79 7.80 7,81 7.83
0.70 7.84 7.85 7.86 7.87 7.88 7.89 7.90 7.92 7.93 7.94

0,,71 7.95 7.96 7.97 7.98 7,99 8.01 8.02 8.03 8.o4 8.05
0.72 8.06 8.07 8.08 8.09 8.1 8.12 8.13 8.14 8.15 8.16
0.73 8.17 8.18 8.20 8.21 8.22 8.23 8.24 8.25 8.26 8.2T
;.7T4 8.29 8.30 8.31 8.32 8.33 8.34 8.35 8.36 8.37 8.39

0.75 8.4o 8.41 8.42 8.43 8.414 8.45 8.46 8.48 8.49 8.50

0.76 8.51 8.52 8.53 8.54 8.55 8.56 8.58 8.59 8.60 8.6l
0.77 8.62 8.63 8.64 8.65 8.67 8.68 8.69 8.70 8.71 8.72
0.78 8.73 8.74 8.76 8.77 8.78 8.79 8.80 8.81 8.82 8.83
0.79 3.84 8.86 8.87 8.88 8.89 8.90 8.91 8.92 8.93 8.95
0.80 8.96 8.97 8.98 8.99 9.00 9.01 9.02 9.04 9.05 9.06

o.81 9.07 9.08 9.09 9.10 9.11 9.12 9.14 9.15 9.16 9.17
0.82 9.18 9.19 9.20 9.21 9.23 9.24 9.25 9.26 9.27 9.28
0.83 9.29 9.30 9.32 9.33 9.34 9.35 9.36 9.37 9.38 9.39
0.84 9.40 9.42 9.43 9.44 9.45 9.46 9.47 9.48 9.49 9.51
o.85 9.52 9.53 9.54 9.55 9.56 9.57 9.58 9.59 9.61 9.62

0.86 9.6j 9.64 9.65 9.66 9.67 9.68 9.70 9.71 9.72 9.73
0.87 9.74 9.75 9.76 9.77 9.79 9.80 9.81 9.82 R3 9.84
0.88 9.85 9.86 9.87 9.89 9.90 9.91 9.92 9.93 9.94 9.95
0.89 9.96 9.98 9.99 10.00 10.01 10.02 10.03 10.04 10.05 10.07
0.90 10.08 10.09 10.10 10.11 10.12 1o.13 1o.14 10.15 1o.17 1o.18
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TARIn 13-4)xygen C'onvermlon---4'ontlnued

Conversion from milligram-atan per liter to milliliters per liter
(1 millgam-atam per liter of 02 : 11.196 milliliters per liter of 02)

atoms/liter

of 02 .000 .001 .002 .003 .04 .o005 .0C6 .0o7 .008 .009

0.91 10.19 10.20 10.21 10.22 10.23 10.24 lo.26 10.27 10.28 10.29
0.92 10.30 10.31 10.32 10.33 10.35 10.36 10.37 10.38 10.39 10.l40
0.93 10.41 10.42 10.43 10.45 10.46 10.47 10.48 10.49 10.50 10.51
0.94 10.52 10.54 10.55 10.56 10.57 10.58 10.59 10.60 10.61 10.63
0.95 10.64 10.65 10.66 10.67 10.68 10.69 10.70 10.71 10.73 10.7-4

0.96 10.75 10.76 10.77 10.78 10.79 10.80 10.82 10.83 10.84 10.85
0.97 10.86 10.87 10.88 10.89 10.90 10.92 10.93 10.94 10.95 10.96
0.98 10.97 10.98 10.99 11.01 11.02 11.03 11.04 11.05 11.o6 11.o7
0.99 11.08 11.10 11.11 11.12 11.13 u.14 11.15 11.16 11.17 11.18
1.00 11.20 11.21 11.22 11.23 11.24 11.25 11.26 11.27 21.29 11.30

1.01 11.31 11.32 11.33 11.34 11.35 11.36 11.38 11.39 11.4o 1.4I
1.02 11.42 11.43 u.44 11.45 31.46 u.48 11.49 11.50 11.51 11.52
1.o3 11.53 11.54 11.55 11.57 11.58 11.59 11.6o 11.61 11.62 11.63
1.o4 11.64 11.66 11.67 11.68 11.69 11.7o 11.71 11.72 11.73 11.74
1.05 11.76 11.77 11.78 11.79 11.8o 11.81 11.82 11.83 11.85 u1.86

1.o6 11.87 11.88 11.89 11.90 11.91 11.92 11.93 11.95 11.96 11.97
1.07 11.98 11.99 12.00 12.01 12.02 12.04 12;05 12.06 12.07 12.08
i.08 12.09 12.10 12.11 12.13 12.14 12.15 12.16 12.17 12.18 12.19
1.09 12.20 12.21 12.23 12.24 12.25 12.26 12.27 12.28 12.29 12.30
1.10 12.32 12.33 12.34 12.35 12.36 12.37 12.38 12.39 12.41 12.42

1.11 12.43 12.44 12.45 12.46 12.47 12.48 12.49 12.51 12.52 12.53
1.12 12.54 12.55 12.56 12.57 12.58 12.60 12.61 12.62 12.63 12.64
1.13 12.65 12.66 12.67 12.69 12.70 12.71 12.72 12.73 12.7-4 12.75
1.14 12.76 12.77 12.79 12.80 12.81 12.82 12.83 12.84 12.85 12.86
1.15 12.88 12.89 12.90 12.91 12.92 12.93 12.94 12.95 12.96 12.98

1.16 12.99 13.00 13.01 13.02 13.03 13.04 13.05 13.07 13.08 13.09
1.17 13.10 13.11 13.12 13.13 13.14 13.16 13.17 13.18 13.19 13.20
1.18 13.21 13.22 13.23 13.24 13.26 13.27 13.28 13.29 13.30 13.31
1.19 13.32 13.33 13.35 13.36 13.37 13.38 13.39 13.40 13.41 13.42
1.20 13.44 13.45 13.46 13.47 13.48 13.49 13.50 13.51 13.52 13.54
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Conversion from m±11iemgr-as s per liter to a±.Liliters ;or liter
(1 milligram-atcm per liter of 02 * 11.196 milliliters per liter of 02)

IMillimmm-
atan/liter
Of 02 .000 .001 .002 .003 .004 .005 .006 .OO .008 .009

1.21 13.55 13.56 13.57 13.58 13.59 13.6o 13.61 13.63 13.64 13.65
1.22 13.66 13.67 13.68 13.69 13.7O 13.72 13.73 13.74 13.75 13.76
1.23 13.77 13.78 13.79 13.80 13.82 13.83 13.84 13.85 13.86 13.87
1.24 13.88 13.89 13.91 13.92 13.93 13.94 33.95 13.96 13.97 13.98
1.25 14.oo 14.oi 14.02 14-.03 14.o4 14.o5 14.o6 14.o7 14.o8 14.1o

1.26 14.11 14.12 14.13 14.14 14.15 14.16 14.17 14.19 i4.2o 14.21
1.27 114.22 14.23 14.24 14.25 14.26 14.2T 14.29 14.30 14.31 14.32
1.28 14.33 14.34 14.35 14.36 14.38 14.39 14.4o 14.41 14.42 14.43
1.29 14.44 I4.45 14.47 14.48 14.49 14.50 14.51 14.52 14.53 14.54
1.30 14.55 14.57 14.58 14.59 14.60 14.61 14.62 14.63 14.64 14.66

1.31 L4.67 14.68 14.69 14.70 14.71 14.72 14.73 14.75 14.76 14.77
1.32 14.78 14.79 14.8o 14.81 14.82 14.83 14.85 14.86 14.87 14.88
1.33 14-89 14.90 14.91 14.92 14.94 14.95 14.96 14.9o7 14.98 14.99
1.34 15.00
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Conversion frro milligrams per liter to milliliters per liter (WIT)
(1 mg/i : .6998 mi/i)

per
Liter of 02 .00 .01 .02 .03 .04 .05 .06 .OT .08 .09

0.0 0.00 0.01 0.01 0.02 0.03 0.03 0.0' 0.05 0.06 0.06
0.1 0.07 0.06 0.06 0.09 0.10 0.10 0.1.1 0.12 0.13 0.13
0.2 0.14. 0.15 0.15 0.16 0.1? 0.17 0.18 0.19 0.20 0.20
0.3 0.21 0.22 0.22 0.23 0.21. 0.21. 0.25 0.26 o.27 3.27
0.4. 0.26 0.29 0.29 0.30 0.31 0.31 0.32 0.33 0.34. 0.31.
0.5 0.35 0.36 0.36 0.37 0.38 0.38 0.39 0.1. 0.1.1 0-1&1

o.6 0.1.2 0.1.3 0.143 0.1.1 0.1.5 0.1.5 0.16 OAT. 0.1.8 0.1.8
0.7 0.1.9 0.50 0.50 0.51 0.52 0.52 0.53 0.5. 0.55 0.55
0.8 o.56 0. 5T 0. 5T u.58 0.59 0.59 0.60 0.61 0.62 0.62
0.9 0.63 0.61. 0.61. 0.65 0.66 c.66 0.67 0.68 0.69 0.69

msilipsr/iiter siliiiters/l iter msiU./ie illili/lters.-11tr/i iter

1.0 0.70 12.0 8.1.0
2.0 1.1.0 13.0 9.10
3.0 2.10 14.0 9.80

.02.80 15.0 10.50
5.0 3.50 16.0 11.20
6.0 1..20 1T.0 11.90
T.0 1..93 18.0 12.60
8.0 5.6o 19.0 13.30
9.0 6.3o k0.0 i14.00
10.0 7.00 21.0 A1.To
11.0 T70 22.0 15.40

Ample: Conert 5.65 mi11igom/Iiter of 02 to amiiliters/liter.

5.00 ullixrin/Ilter =3.50
0.65 maliiari/lIttr * 0.1.5
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Conerhion frm sirog'm. per liter of inorganic P
to Lcrogrm-stmo per liter of P

(1 mg of F a 0.032285 mg-et of P)

IUerogrma
per

Liter of
inorganic P 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03

Microgreme per
Lter of in-
organic P 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 6.0 9.0

00 0.00 0.03 0.06 0.10 0.13 0.16 0.19 0.23 0.26 0.29
10 0.32 0.36 0.39 0.42 0.45 0.46 0.52 0.55 0.56 0.61
20 0.65 0.68 0.71 0.74 0.77 0.81 0.84 0.87 0.90 0.94
30 0.97 1.00 1.03 1.07 1.10 1.13 1.16 1.19 1.23 1.26
40 1.29 1..32 1.36 1.39 1.142 1.85 1.49 1.52 1.55 1.58
50 1.61 1.05 1.6 1.71 1.74 1.78 1.81 1.8 1.87 1.90

60 1.94 1.97 2.00 2.03 2.07 2.10 2.13 2.16 2.20 2.23
70 2.26 2.29 2.32 2.36 2.39 2.42 2.45 2.49 2.52 2.55
t0 2.56 2.62 2.05 2.6 2.71 2.74 2.78 2.81 2.08 2.87
90 2.91 2.94 2.97 3.00 3.03 3.07 3.10 3.13 3.16 3.20

100 3.23 3.26 3.29 3.33 3.36 3.39 3.42 3.85 3.49 3.52

110 3.55 3.56 3.62 3.05 3.08 3.71 3.75 3.76 3.61 3.68
120 3.87 3.91 3.94 3.97 4.00 4.04 4.07 4.10 4.13 4.16

-Nalkml Ok m ' -- pbWc Mtm (I lejr, Ij )
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Conversion from micrograms per liter of P04 to
mLcrogram-atoms per liter of PO4-P

(1 9 ot P0,: 0.010529 &-at of PO.-P)

Hicrogreams
per Uter
of P04 0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.0! 0.01

Microgrm.
per Uter
of P04  0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.31
30 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41
40 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.51 0.52
50 0.53 0.54 0.55 0.56 0.57 0.58 0.59 0.60 0.61 0.62

60 0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.71 0.72 0.73
70 0.74 0.75 0.76 0.77 0.78 0.79 0,80 0.81 0.82 0.83
80 0.64 0.85 0.86 0.87 0.88 0.89 0.91 0.92 0.93 0.94
90 0.95 0.96 0.97 0.98 0.99 1.00 1.01 1.02 1.03 1.04

100 1.05 1.06 1.07 1.08 1.10 1.11 1.12 1.13 1.14 1.15

110 1.16 1.17 1.18 1.19 1.20 1.21 1.22 1.23 1.24 1.25
120 1.26 1.27 1.26 1.30 1.31 1.32 1.33 1.34 1.35 1.36
130 1.37 1.38 1.39 1.40 1.41 1.42 1.43 1.4 1.45 1.46
140 1.47 1.48 1.50 1.51 1.52 1.53 1.54 1.55 1.56 1.57
150 1.58 1.59 1.60 1.61 1.62 1.63 1.64 1.65 1.66 1.67

160 1.68 1.70 1.71 1.72 1.73 1.74 1.75 1.76 1.77 1.78
170 1.79 1.80 1.81 1.62 1.63 1.6 1.85 1.86 1.87 1.88
10 1.90 1.91 1.92 1.93 1.94 1.95 1.96 1.97 1.96 1.99
190 2.00 2.01 2.02 2.03 2.04 2.05 2.06 2.07 2.06 2.10
200 2.11 2.12 2.13 2.14 2.15 2.16 2.17 2.16 2.19 2.20

210 2.21 2.22 2.23 2.24 2.25 2.26 2.27 2.26 2.30 2.31
220 2.32 2.33 2.34 2.35 2.36 2.37 2.38 2.39 2.40 2.41
230 2.42 2.43 2.44 2.45 2.46 2.47 2.48 2.50 2.51 2.52
240 2.53 2.54 2.55 2.56 2.57 2.55 2.59 2.60 2.61 2.62
250 2.63 2.4" 2.65 2.66 2.67 2.65 2.70 2.71 2.72 2.73
260 2.74 2.75 2.76 2.77 2.78 2.79 2.80 2.81 2.62 2.63
270 2.64 2.65 2.66 2.87 2.8 2.90 2.91 2.92 2.93 2.94
260 2.95 2.96 2.97 2.90 2.99 3.00 3.01 3.02 3.03 3.04
290 3.05 3.06 3.07 3.06 3.10 3.11 3.12 3.13 3.14 3.15
300 3.16 3.17 3.18 3.19 3.20 3.21 3.22 3.23 3.24 3.25

310 3.26 3.27 3.29 3.30 3.31 3.32 3.33 3.34 3.35 3.36
320 3.37 3.38 3.39 3.40 3.41 3.42 3.&3 3.4., 3.45 3.46
330 3.47 3.4.9 3.50 3.51 3.52 3.53 3.54 3.55 3.56 3.57
340 3.58 3.59 3.60 3.61 3.62 3.63 3.64 3.65 3.66 3.67
350 3.69 3.70 3.71 3.72 3.:3 3.74 3.75 3.76 3.77 !.J8

U %z~~..... IVA,, 4 -r. ' r~ I S Kg
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Conversion from micrograms per liter of NO2 to mLcrogram-atoms per liter of nO2-1
(1 Mg of NO2 - 0.0217365 mg - at of N02-N)

Mic rog rams
per Liter

of NO2  0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

00 0.00 0.02 0.04 0.07 0.09 0.11 0.13 0.15 0.17 0.20

10 0.22 0.24 0.26 0.28 0.30 0.33 0.35 0.37 0.39 0.41

20 0.43 0.46 0.48 0.50 0.52 0.54 0.57 0.59 0.61 0.63

30 0.65 0.67 0.70 0.72 0.74 0.76 0.78 0.80 0.83 0.85

40 0.87 C.89 0.91 0.93 0.96 0.98 1.00 1.02 1.04 1.07

50 1.09 1.11 1.13 1.15 1.17 1.20 1.22 1.24 1.26 1.28

60 1.30 1.33 1.3.5 1.37 1.39 1.41 1.43 1.46 1.48 1.50

70 1.52 1.54 1.57 1.59 1.61 1.63 1.65 1.67 1.70 1.72

80 1.74 1.76 1.78 1.80 1.83 1.85 1.87 1.89 1.91 1.93

90 1.96 1.98 2.00 2.02 2.04 2.06 2.09 2.11 2.13 2.15

100 2.17 2.20 2.22 2.24 2.26 2.28 2.30 2.33 2.35 2.37

110 2.39 2.41 2.43 2.46 2.48 2.50 2.52 2.54 2.56 2.59

120 2.61 2.63 2.65 2.67 2.70 2.72 2.74 2.76 2.78 2.80

130 2.83 2.85 2.87 2.89 2.91 2.93 2.96 2.98 3.00 3.02

140 3.04 3.06 3.09 3.11 3.13 3.15 3.17 3.20 3.22 3.24

150 3.26 3.28 3.30 3.33 3.35 3.37 3.39 3.41 3.43 3.46

160 3.48 3.50 3.52 3.54 3.56 3.59 3.61 3.63 3.65 3.67

170 3.70 3.72 3.74 3.76 3.78 3.80 3.83 3.85 3.87 3.89

180 3.91 3.93 3.96 3.98 4.00 4.02 4.04 4.06 4.09 4.11

190 4.13 4.15 4.17 4.20 4.22 4.24 4.26 4.28 4.30 4.33

200 4.35 4.37 4.39 4.41 4.43 4.46 4.48 4.50 4.52 4.54
-Na iiNwklll 4 4'elu|u~ufru i<'ui I)at.; (tenlter. 1962 i
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Conversion from micrograms per liter of NO3 to microgram-atoms per liter of NO 3-N

Micrograms per
liter of NO3  00 01 02 03 04 05 06 07 08 09

00 00.0 00.0 00.0 00.0 00.1 00.1 00.1 00.1 00.1 00.1
10 00.2 00.2 00.2 00.2 00.2 00.2 00.3 00.3 00.3 00.3
20 00.3 00.3 00.4 00.4 00.4 00.4 00.4 00.4 00.5 00.5
30 00.5 00.5 00.5 00.5 00.5 00.6 00.6 00.6 00.6 00.6
40 00.6 00.7 00.7 00.7 00.7 00.7 00.7 00.8 00.8 00.8

50 00.8 00.8 00.8 00.9 00.9 00.9 00.9 00.9 00.9 01.0
60 01.0 01.0 01.0 01.0 01.0 01.0 01.1 01.1 01.1 01.1
70 01.1 01.1 01.2 01.2 01.2 01.2 01.2 01.2 01.3 01.3
80 01.3 01.3 01.3 01.3 01.4 01.4 01.4 01.4 01.4 01.4
90 01.5 01.5 01.5 01.5 01.5 01.5 01.5 01.6 01.6 01.6

Micrograms per
liter of NO3  00 10 20 30 40 50 60 70 80 90

100 01.6 01.8 01.9 02.1 02.3 02.4 02.6 02.7 02.9 03.1
200 03.2 03.4 03.5 03.7 03.9 04.0 04.2 04.4 04.5 04.7
300 04.8 05.0 05.2 05.3 05.5 05.6 05.8 06.0 06.1 06.3
400 06.5 06.6 06.8 06.9 07.1 07.3 07.4 07.6 07.7 07.9
500 08.1 08.2 08.4 08.5 08.7 08.9 09.0 09.2 09.4 09.5

600 09.7 09.8 10.0 10.2 10.3 10.5 10.6 10.8 11.0 11.1
700 11.3 11.5 11.6 11.8 11.9 12.1 12.3 12.4 12.6 12.7
800 12.9 13.1 13.2 13.4 13.5 13.7 13.9 14.0 14.2 14.4
900 14.5 14.7 14.8 15.0 15.2 15.3 15.5 15.6 15.8 16.0

1000 16.1 16.3 16.5 16.6 16.8 16.9 17.1 17.3 17.4 17.6

1100 17.7 17.9 18.1 18.2 18.4 18.5 18.7 18.9 19.0 19.2
1200 19.4 19.5 19.7 19.8 20.0 20.2 20.3 20.5 20.6 20.8
1300 21.0 21.1 21.3 21.4 21.6 21.8 21.9 22.1 22.3 22.4
1400 22.6 22.7 22.9 23.1 23.2 23.4 23.5 23.7 23.9 24.0
1500 24.2 24.4 24.5 24.7 24.8 25-0 25.2 25.3 25.5 25.6

1600 25.8 26.0 26.1 26.3 26.4 26.6 26.8 26.9 27.1 27.3
1700 27.4 27.6 27.7 27.9 28.1 28.2 28.4 28.5 28.7 28.9
1800 29.0 29.2 29.4 29.5 29.7 29.8 30.0 30.2 30.3 30.5
1900 30.6 30.8 31.0 31.1 31.3 31.4 31.6 31.8 31.9 32.1
2000 32.3 32.4 32.6 32.7 32.9 33.1 33.2 33.4 33.5 33.7
2100 33.9 34.0 34.2 34.4 34.5 34.7 34.8 35.0 35.2 35.3
2200 35.5 35.6 35.8 36.0 36.1 36.3 36.4 36.6 36.8 36.9
2300 37.1 37.3 37.4 37.6 37.7 37.9 38.1 38.2 38.4 38.5
2400 38.7 38.9 39.0 39.2 39.4 39.5 39.7 39.8 40.0 40.2
2500 40.3 40.5 40.6 40.8 41.0 41.1 41.3 41.4 41.6 41.8

2600 41.9 42.1 42.3 42.4 42.6 42,7 42.9 43.1 43,2 43.4
2700 43.5 43.7 43.9 44.0 44.2 44.4 44.5 44.7 44.8 45.0
2800 45.2 45.3 45.5 45.6 45.8 46.0 46.1 46.3 46.4 46.6
2900 46.8 46.9 47.1 47.3 47.4 47.6 47.7 47.9 48.1 48.2
3000 48.4 48.5 48.7 48.9 49.0 49.2 49.4 49.5 49.7 49.8

NOTE: Conversion of values not given directly in the tables are derived
b y a d d i t i o n . X i i , o ( v a w -gr a p m , D t a C n e r 1 9 2
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Conversion from micrograms per liter of S to microgram-atoms per liter of Si
(1 sg of Si - 0.0356049 fxg-atom Si)

Micrograms

per
Liter of Si 00 10 20 30 40 50 60 70 80 90

000 000 000 001 001 001 002 002 002 003 003

100 004 004 004 005 005 005 006 006 006 007

200 007 007 008 008 009 009 009 010 010 010

300 011 011 011 012 012 012 013 013 014 014

400 014 015 015 015 016 016 016 017 017 017

500 018 018 019 019 019 020 020 020 021 021

600 021 022 022 022 023 023 023 024 024 025

700 025 025 026 026 026 027 027 027 028 028

800 028 029 029 030 030 030 031 031 031 032

900 032 032 033 033 033 034 034 035 035 035

Micrograms
per

Liter of Si 000 100 200 300 400 500 600 700 800 900

1000 036 039 043 046 050 053 057 061 064 068

2000 071 075 078 082 085 089 093 096 100 103

3000 107 110 114 117 121 125 128 132 135 139

4000 142 146 150 153 157 160 164 167 171 174

5000 178 182 185 189 192 196 199 203 207 210

6000 214 217 221 224 228 231 235 239 242 246

7000 249 253 256 260 263 267 271 274 278 281

8000 285 288 292 296 299 303 306 310 313 317

EXAMPLE I:

Assume an initial value of 4200. Since this value lies within the range

1000 - 8900, use lower portion of above table. Enter left hand column

at 4000,proceed horizontally to the right to column headed 200, and read
150.

EXAMPLE II:

Assume an initial value of 4180. Since this value is not recorded explicitly

in the table, the conversion can be made by one of two methods:

(1) Interpolation between 4100 and 4200 to nearest whole number, 149:

or (2) Since 4180 4 4100 + 80, find 146 corresponding to 4100 and 003

corresponding to 80.
Add 146 and 003 to get 149.

i jlimltIl Itillnogralii' I)nm jI I l enter, 1412 i
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Conversion from microgra per liter of 8102 to microgpm-atCs, per liter of 8102-±i
(1jug of So 2 : o.01663 .g-ata of s1)

Micrograms
per
Liter o!
SiO2  00 10 20 30 40 50 60 70 80 90

000 000 000 000 000 001 001 001 001 001 001
100 002 002 002 002 002 002 003 003 003 003
200 003 003 004 004 004 004 004 004 005 005
300 005 005 005 005 006 006 006 006 006 006
400 007 007 007 007 007 007 008 008 008 008
500 008 008 009 009 009 009 009 009 010 010

600 010 010 010 010 011 011 011 011 011 011
700 012 012 012 012 012 012 013 013 013 013
800 013 013 014 014 014 014 014 014 015 015
900 015 015 015 015 016 016 016 016 016 016

Micrograms
per
Liter of
Si0 2  000 100 200 300 400 500 600 700 800 900

1000 017 018 020 022 023 025 027 028 030 032
2000 033 035 037 038 040 042 043 045 047 048
3000 050 052 053 055 057 058 060 062 063 065
4000 067 068 070 072 073 075 077 078 080 082
5000 083 085 087 088 090 092 093 095 097 098

6000 100 102 103 105 107 108 110 112 113 115
7000 117 118 120 121 123 125 126 128 130 131
8000 133 135 136 138 140 141 143 145 146 148
9000 150 151 153 155 156 158 160 161 163 165
10000 166 168 170 171 173 175 176 178 180 181

11000 183 185 186 188 190 191 193 195 196 198
12000 200 201 203 205 206 208 210 211 213 215

! National (.eunogmphIc laut center, 192)

3,Il ( - i7 1,
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TAnix 24). SIlkhato Votiveorsion

Conversion from milligrams per liter of SiO to microgram-atoms per liter
of.Si0 3-Si (1 rilligram of S103 a 13.1433 microgram-atoms of SiO3-$S)

Hilligrams
per Liter
of SiO 3  0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

00 000 001 003 004 005 007 008 009 011 012
01 013 014 016 017 018 020 021 022 024 025
02 026 028 029 030 032 033 034 035 037 038
03 039 041 042 043 045 046 047 049 050 051
04 053 054 055 057 058 059 060 062 063 064
05 066 067 068 070 071 072 074 075 076 078

06 079 080 081 083 084 08> 087 088 089 091
07 092 093 095 096 097 099 100 101 103 104
08 105 106 108 109 110 112 113 114 116 117
09 118 120 121 122 124 125 126 127 129 130
10 131 133 134 135 137 138 139 141 142 143

11 145 146 147 149 150 151 152 134 155 156
12 158 159 160 162 163 164 166 167 168 170
13 171 172 173 175 176 1?7 179 180 181 183
14 184 185 187 188 189 1l 192 193 195 196
15 197 198 200 201 202 204 205 206 208 209

16 210 212 213 214 216 217 218 219 221 222
17 223 225 226 227 229 230 231 133 234 235
18 237 238 239 241 242 243 244 246 247 248
19 250 251 252 254 255 256 258 259 260 262
20 263 264 265 267 268 269 271 272 273 275

i National 4*~anographie Data Cente, 1062)



Tables for ('omputatioini and ('on,'ersions 877

TAE , 21.--Water Content and Porosity of Freshly Settled S(edlments
SizC group, Water context

m ieronpu rolumc perccfnt

250-500 45.0
1205-250 45.4
64-12 46.9
16-- 64 51.6
4-16 66.2
1- 4 85.8

<1 98.2
(Trask, 1932)
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Table 2 Conversion Chart For Disater Expressed In Phi, Millimeters, And Kicrous

[ lo--g2& diame ter ( m i 1iuet.rsre

ASTM
or U.S. STANDARD INK PHI MILLIMiEE MILLIMETER GEOLOGICAL

SIEVE SIW SI ZE sz (DCIMAL) (FRACTION) MICRONS CLASSIFICATION

-12 4o96.u - - - - 4 o 6

-11 po48.0 - - - -2 . lu6
-10 1024.0 .. . . 1 .O4lO BOULDER

- 9 512.0 - - - - 5.12X10 5 J
- 8 256.0 . . . . 2.56xC0S5

- 128.0 - - - - 128X1o
5  COBBLE

- 6 64.o - - -.. 6.4xloi' 1
- 5 3,.0 - - 3"2X10 PEBBLE
4 4 16.0 . . . . 1.6Xio

4

-3 8.0 - - - - 8.0X1O3

.2? 4.u - - - - ol3

10 -1 .0 . . . . 2.oX10 3 I GRANULE
18 12 0 1.0 - - - - 1.'X10 3  V ERY COARSE 9A!M

o COARSE SAND
5 + 1 0.50 1/2 500 IMEDIUM SAND

60 50 +2' 0.25 1/4 :5 ] FIE SAND

120 100 +3 0.125 1/8 15

230 A +4 o.625 1/16 6VERY FINE SAND

SCORSE SILT

+5 0.0313 1/32 31.3 COE SILT

+6 0.0156 i/b4 15,6 MEIM SILT

+ 1 o.ou(8 1/128 1.8 FINE SILT

+3 0.0039 1/256 3.9 VERY FIRE SILT

+0 0.0195 1/512 1.95 COARSE CLAY

+lu 0.o0098 1/lcA 0.9 MEDIUM CLAY

k,. UK049 I /?'48 3FINE CLAY
0.U0I 1/4U, b o.,'4 VERY FiNE CLAY

ICOLLOIDS



TA1I.4: Z3--Formula for Artificial Sea Water

Chlorinity - 19.00 0100
ARTIFICIAL SEA WATER

For experimental work where the physical properties of sea watey, such an omotio
pressure i.e electrical conductivity, are at imsue a 3.4% solution of sodium chloride may
be used. Where the action of the water to be examined is of a chemical nature a more
exact reproduction of sea water is desirable, depenling upon the nature of the
problem. Formulas for artificial sea water are given in Table 24. Preparations of
natural sa salt may alo be employed.

Naval Ahrwrat Factory Procem Specification PM-l for synthetic ass water, for use in testing
corosloo-yressting steel tubing (Navy Department Specification 44T27b, dated July 1, 1940),
Is as follows:

Stock Solution
Potassium chloride 10 trams
Potassium bromide 45 gram
Magneium chloride 50 crams
Calcium chloride 110 grams
Sterile distilled water to make 1 liter

This stock solution is used with other chemicals to make the synthetic ma water as follows:
Sodium chloride - NaCI 23 grain
Sodium sulfate - NasSO,. 10H2O 8 grams
Stock solution 20 ml
Sterile distilled water to make 1 liter

Other recommended compositions are as follows:

McClendon eaol (1917)* Brujewies (Subow, 1931)t Lyman and Fleming (1940)?

sat grams k Salt crams /kg Salt grams/kg

NaCI 26.726 N&CI 20.818 NaCi 23.478
MgECI 2.200 Mg9l 2.447 Mgd,1 4.981
MiSO, 3.248 NISO 3.305 Na9O, 3.917
CaCIt 1.183 CaCig I. 141 Cacl, 1.102
XCI 0.721 KC1 0.72 KCI 0.004
NsHCOs 0.198 NawCos 0.202 NaHCO& 0.192
NaBr 0.058 Nawr 0.063 KBr 0.096
HBOs 0.058 HaBO, 0.026
NasMlO, 0.0024 BC 0.094
N, SiO, 0.0015 NaF 0.003
HPO, 0.0002
AMCI. 0.013
NH, 0.002
LINOs 0.0013

Total: 34.4406 34.421 34.481
Water to: 1.000.0000 1,000.000 1,000.000

J. F. McClendon, C. C. Galt. an L. Uulhdlad. Carnecie Institution of Wamagha.
PwaIkss 281 (Papers from Dep of Marine Biol gy). pp. 21-0 (1917).

t N. N. ubow , S Xphd 5ahlM, U. L L . Oessnouaple ItWtls 3yn
Metb" Co. 08PP. Mmeew, 191.

J 3. Lm ned it n.U W in, J. Nerwds Bmwv. 8, 1-14 (1940).

I
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TAuiy. 24. -- Depth Cornventions

Wilhe A' FattbitimNto M~eters

TaIl 11- etr i itbi',.,

Given deptht or 141.51$ flit 1144115

nrm iiitle depth - 3:1.6 matemo

Titolilo I- -Fpeet Ito Fathom-

Given deptt 411)M metter.

Fr' 'n ts ile depth -i4371 iiiet ers.

Will.b VI -kt Meters Ft

1 flxtter3.2tIIO metr

iven'.m, depit h -144 fiw.

Fr'oai ut deputh 3410%.4 foil
I afoo.hh
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Twzu )A.-Fratboiaa to Meterps

ftmb.. 0 1 2 8 4 a 6 7 3

0 ...... 0.0 LS 3.7 55 7.8 &1' 11.0 31 346 10.5
10 ...... 15.8 20. 1 21.0 238 2&56 27.4 29.3 33.1 310 34.7
20-.-..........-f66 3A.4 40L2 411 419 45.7 47.5 49L.4 51.2 510
30 ............. 5K.0 567 5565 ft 3 62.2 640 656$ 67.7 a6 713
40............7&12 75 0 76.3 716 3ft 6 U.3 54. 31B0 57.5 ft 6

so0.............091.4 K. 3 10&1 01 60.5 100.61 1014 10t.2 101 1 307.0
60 ............. 100. 7 111.6 118 4 3152 117.0 13109 13M7 1218 44.4 126L2
70 ............. 130 128L6 13 1315 1S3AIX3 137.2 130. 0 340.5 142.6 144.5
0............. 1448 141k,1 180.0 151.8 1"1 35&4 157.3 159 1I 1 1629in3
90 ............. 164. 6 131 4 1312 170L.1 17L9 1717 3756 377.4 1712 3611.0

300.............361119 354.7 I 11 1314 300 2 3910 1035 31&7 107.5 30133
110 ............ 201.230 200 304. 201K7 20153 210.3 211 214.0 2M5.3 217.6
130............230. 23011 204.0 I 22 2215 2016 23014 2023 234.1 2350
130............3U7. 7 23W.6 241.4 M412 24&31 2460 20L 7 235 2514 254.2
140.............-2160 257.9 21A 7 261.5 2U- 3 26L.2 267.0 2615 270L.7 2715

350.............-27t.8 27161 371 0 27%.3 25126 2315 26L53 237.1 2MtA0 2k0.A
160 ............. 2K16 204.4 2013 2911 200.0 201.7 301L6 305.4 307.2 300.3
370 ............ 310.0 3117 824. 1 1 M4 312 220. 0 323.0 3237 32& 5 327.3
130............. 32 83. 0 3318 33t.7 33a65 33L13 340 2 3410 3413 34M6
1SO0............8347.5 3410.3 35L1 35SU0 354. 16.6L 3A 4 360.3 361 3610

200 ............ 8653 86U7.6 860.4 371.2 3711 374. 376IM7 3716 33K.4 3612
210............--364.0 33L50 367.7 330.5 301.4 3912 395 0 3063 301K7 400.5

.------- 403.3 404.2 401 0 407.8 400.6 4113 4313 415.1 417.0 4316
M ------------- 420L.6 4214 42C.3 42&11 427.0 420.6 431.6 4M14 4352 437.1
260.............-43L19 44A.? 442L6 444.4 44& 2 440.0 440.0 43.7 415 455.4

250...........- .72 4A0.0 410.1 4a 7 4645 4413 4432 470.0 471.5 4 7
20.............4755A 477.3 4711 451.0 4527 484.6 43153 480.3 400.1 401.9
270............4M I 46016 407.4 400.3 503.3 5010 504.7 8016 M0L4 IO 02
2..............532.1i 5310 157 51175 530.L4' 532 5310 524.0 9 521t7 us35
260............533 5U 2 53 0 535I.5 7 & j 5 41.3 3411 S450 "465

OW 0 10 30 s 40W U 60 70 UO0 90

-.............. 549 567 b65 0an on 60 656 617 soJ 713
400.......7 -------- 76 79 m a 832 543 36 375 11
m00..............914 on3 613 9 M 1.006 1,034 1.002 1.061 11.070
an ............. 1.09? 1.136 1.134 1.32 1.170 1.310D 1. W7 1.26 1.324 3.293
700............--1.200 1. M 1.317 1. 33 1.35W 1.372 1.360 1.40 1.426 1.445

IN.............1,43.1 1. 50 "1I. 1.515 1.5AN 1.55d 1,64 1.57 M.9 1. 31.3
m60.............31646 1. ON 1 *0 1.701 .710 1.13W 1.756 *4~ 1.774 . 1.510

yskb.. 0 ISO 200 3no 400 m0 goo m we on

I.00 ------- .M 2.012 2.16 S.7 n? X M 2.743 X M & 1.06 123t IL475
2,6-------- S.65 3.5&0 4. M 4.3 4. M 4.572 4L755 409t3 Z &2 530
3.0--------0 54W0 &2 Of 5 6 2 4035 4,215 6,401 64, 670 4M 6040 7.3
4.M------------.7.335 7. 4ft 7.651 7.64 41,047 4,200 &4312 "5 17 L 160

------------.... 0.1"54 0317 11,3 61 A012 0.75 I0t063 10%231 34H 10.67 10.1M

------ 10.973 32.335 11.335 11. Ul1 1.704 11.367 32.070 3M25 2 .436L 1%.635
-------- 12.012.5 It30 33.I&3 13. 533& 12,716 13.36M 14.00 14.261 14.4"7

ASw ----------- 14436 14.411-1 14.06NO31371 35363 5545 35717 M3990 14.0St 1176
$AM0-----------.Ilk 450 34.6 so n 4 1 7.0m 17.19 1 37.37 STI 1 17 3" 17 , I 0
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5,ete2 0 ,1 1 9

0 000 0.5 .1 1-6 12 17 &3 &3 4.4 4.9
10 55 A.0 a6 7.1 7.7 12 L57 9.3 9.5 "104
20 .0.. 1 .5 12.0 126 MI i 1& 7 14.2 43 123 I5
30 ... .... 1.4 17.0 17.6 10 1,6 10. 19.7 O 2 20.5 21.3
40 . 21.9 224 23 0 235 24L2 24.6 252 25.7 262 168

- . 27.3 27.9 234 20L10 20.5 8o. I30.6 11.2 31.7 312.3
0 32 33-4 33.9 34.4 350 355 36.1 36.6 37.2 37.7
70 3 3 3&1 39.4 39.9 405 41.0 41.6 421 427 432
no 437 44. 3 44. 8 45 4 45 9 465 6 47.0 47.6 48 1 4 7
90 4ft2 4958 50.3 509 51.4 51.9 a5 510 536 541l

100 5.7 552 "a 563 569 57.4 A0 515 59.1 w 6
110 681 617 61.2 31 613 619 4 64.0 .5 652
120 85 6 66 2 6& 7 ST73 679 6U4 61 9 69.4 70L.0 70.56
130 722 71.6 712 727 713 738 74.4 74.9 75A 760
140 766 771 776 72 737 79 3 79.5 30.4 So.9 1.5

ISO #a 0 316 63 I a7 5.2 .5 SL3 U59 8, 64 369
Iw 575 310 316 ft11 59 7 902 .5 91.3 91.9 914
170 a30 93. 5 94.1 94.6 91.1 9&-7 S.2 96.8 9- 97.9
I o- 911, 4 99.0 99 100 i 100. 6 101.2 101.7 103 102 10. 3

190 19 104.4 1o50 o& S 106. 10. 6 107.2 107.7 108. 3 106

200 .. 100.4 109. 9 110.5 11.0 111.6 2111 1 216 1132 1137 114.3
210 2 A4.5 11&4 I119 2 6.5 117.0 117.6 1261 I2 27 129.2 219L.5
lu' .1 220. 3 120.5 121.4 12.9 1221 123 0 1236 124 1 224.7 1 2

230 .. 2. 18 126 3 126. 1?7. 4 1210 221. 5 1210 0 I 6 130L1 I107 7
240 131.2 131.5 1313 1319 1514 134. 0 134.5 131 136 1342. 2

250 137 137.3 137.8 13.3 319 130.4 1400 140.5 141.1 1411.
260. .42 2 142 7 1433 14 8 144.4 144. 9 1455 1460 14 5 147.1
270 ....... 247.6 12 14 7 14. 3 141L1 160.4 15 .9 151.5 120 151
2O S 15 2 217 2. 15 4t 7 15 3 I11 8 1t 4 15. 9 157.5 S 50
290 I 6 159. I IS 7 20.2 13 1 5 161.3 1i1.9 214 16o I6 5

Soes 0110 20 30 40 so s 70 so 90

00. .1264 270 175 110 Ie 191 197 202 0 21
400 224 230 us 241 a"6 263 27 2, 2"
50 ..... 273) 29 254 290 2 301 a0 312 317
ao ..... 132 34 39 341 30 a5 36 372 577
700 3W.35 394 a" 4a 410 41 421 47 43

4371 3 43 44 454 4t 45 47 46 451 417
900 4921 46 50sf 52 S4 519 52. 50 46 "I4

M1m 0 100 300 300 40 Wl w 700 N 90

1.00 347 90 sm 711 796 m 635 m0 64 1.
2.000 1.094 1144 3 .3 2.2S,23 2, 13.37 1. 422 1.475 .53 . m
1.000 0 w 1 G i. 25O I. .509 2.914 1. 96 &023 x1071 2.13
4,000 Z In? X242j 2207 X 351 X.406 X46112.61325 .5 2SA) I 2.679
5.000 X 3734 t 789 X.43 2S0 X G X363 X907 &062 312 3I&172 I M

3231 & W 3w &4s &M 36 3606 &164 3 72 a773
7T. 332 3M &937 & "92. 40 44 4.101 4.21" 44220 426 AS A

4.ID37S 4.429 40141 4 . 39 1 4L 3 44 46703 4,757 4.813 4 w5
4122. W2 .6 &0321 31 & S 1140 19 &5249 6,304. 53, S 4413
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TAIU; %: * -]Ft f- t i h.tsr.

Feet 0 1 2 3 4 6 9

0 .0.0 L3 0.6 0.9 1.2 .5 1.6 1 1 47
10 . 3.0 34 37 4.0 43 4.6 4.9 5.2 5 &a
20 .............. 1 ,4 67 70 7.3 7.6 7.9 &2 A. a i
30.............. IL1 94 .5 30. 10.4 10 7 11.0 11.3 1!.6 11.
40--------------112 115 25 3 1 3&4 3&.7 14.0 14.3 14.6 14 9

50 1 12 15 3 1& III. 3 17 1 174 177 3S, 0
60 . 3&3 1 6 1 192 a.I 19.8 1 23 20M4 207 21.0
70 ..-........ . 3 23.6 23.9 22.3 2216 22. 23 2 22L.5 216 24.1
so 244 & 20 253 26 2&9 26.2 26.5 26 27.1
90 ............. 27.4 27.7 260 25L3 257 29.0 293 296 299 3ft2

100 30..... .5 30.3 3L8 3.3 31.4 31.7 310 313 32.6 32.9 U12
3 1135 335 3&1 34.4 34.7 351 U4 357 36.0 36. 3
1320 . 356 359 37.2 37.5 37.8 313 3L4 3K 7 39.0 39.3
130 ------------ 3L6 39. 9 402 405 40.8 41.1 41.5 41.8 42 3 414
140 ------------ 417 4 30 43 3 436 49 44.2 4t5 44t 4L1 4&4

150 .............. 47 460 4, 3 46.6 4& 9 47.2 47.5 47.9 412- 4&A
160 -------------- 45 491 49L 4 497 50 0 50.1 509 51 5 31.5
170 .............. 5.8 513 1 4 5.7 530 5 3 56 a9 5 43 Si 46
IS0 54... . .t9 52 55 5U8 5A I S&4 56.7 57.0 573 T6
190 ------------- 57.9 A. 2 55.5 5.5 Sa. 514 597 60.0 60.4 607

2w ------------- 6 1.0 63.3 63.6 619 612 65 615 63 I U 4 ,
t-------------04 0 6"3 646 64.9 ft52 65.5 U 6 6.31 663.4 63.81
2--------------67.1 67.4 67.7 6.01 6&.3 6t16 68,9 69. 2 69.5 61b

220.............70L1 70 4 70.7 71.0 73.3 71.6 71.9 712 715 715
240 -------------- 72 7n 2 7.5 74.1 74.4 74. 7 70 7& 3 7& 6 7 .9

20 0--------------76, 2 '76 S 768 77.1 77.4 77.7 750 7t3 73.6 71.
260 -------------- 7.2 7M6 71 9 30.2 am 5 am a 1 11.4 1.7 20
M70..............13 8131 6 a9 62 2 I 35 53.5 1,4.4 54.7 53.0
20 -------------. 3 5t6 t 10 6.3 66 669 57.2 87.5 5.8 a1
290 ----------- s. 41 U.7 39 6 13 a1 6 ft9 91.2 90.51 905 OLI

Feet 00 10 20 30 40 0 6go

W -------------- 91.4 "45 97.5 300.6 30o 4 , , 37 3017 ,.1, 1.3 1.9
40------------- 123.9 123.0 123L.0 333. 3 34.1 137.2 340.2 l4a.3 M4. 3 42!.4
N --------------. 5..4 354 11 1631 6.6 ,- I 170.7 I7,.7 176 A ,7.
0 ------------- 36n9 163.9 3610 ,3.0 ,9.3 3963 201.2 2K42 2073 230.3

740 ------------- 321& 4 2164 315 S ma 22& 6 222,6 2316 234.7, 237.7 j 40, 8

10 ------------- 243. , 9 249 250 2540 2W11 36111 2,.2 2 71,1 ,L3
900 ------------- 27.1 24 213. 2395 . M 26 26 M9I 3.7 71 301

_ l_ on IGO 300 _00 NO m 000 _0 nI SOO

3.oW ....... m, w 3 us 427 47 40 51 549 6
2o .......... 610 o 673 701 m m 73 65 3 04
00- ............ 14, 94 975 .006 1.06 1.067 1.097 1.328 1.156 1.136
4.0.------------1.219 1.30 1.2M 1.311 1.341 1.372 1.402 1 .43 3 1...k4"
6,. .... .. 1. 4 1. U4 1.1M 101 1. 46 1.6 " 1.7? .7 .7 1.6

. - -............ 1. 1.619 1 .690 1.951 1.963 2,012 2.062 It073 & 10
?.G ........... 2X134 2.14 236 2..oL 254 2. i 2 316 2.347 ,,7 S ."40
4.00- - ------------ 436 2. 4" x 2499 12 we x w 2.313 2.013 262 2062 2. 71
0.01 ------- 7431 2.774 2.6104 2.635 2.06 SU 1 2.9I6M .937j 2. 961 301ON
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TAau. 241.-Meter,4 to Feet

Motors 0 1 2 J a 4 5 a 7 8 9

0 ------------- O.0 33 66 9.8 l 16.&4 19.7 23.0 X2 29.5
10 ------------- 32.8 36 1 39.4 4127 45.9 49.2 52.5 55 8 59.1 62.8
20 ------------- . 6 86 9 72.2 ;,5 6 7& 7 82.0 F.3 8& 86 91.9 9& 1
30 ............ 98 4 101.7 105.0 10 3 111.5 114.8 111 121.4 124. 7 120 0
40 ------------- 131.2 134.5 .37.8 141 1 144.4 147.6 150.9 154.2 157.5 160. 8

50 ------------- 164.0 167.3 170.6 17& 9 177.2 180. 4 18&.7 187.0 190 3 193 6
60 ------------- 19& 8 200 1 0 & 4 20 7 -210.0 21& 3 2165 219.8 2231 226. 4
70 ------------- 229.7 232.9 2362 239.5 242.8 246. 1 249.3 252.6 25 9 259.2
80 ------------- 262.5 265. 269.0 272.3 275.6 2799 2822 285.4 2887 22. 0
90 ------------- 29&3 29& 301.8 30&.1 308 4 311.7 3150 31&52 321.5 324.8

100 ------------- 328.1 331.4 334.6 337.9 341.2 344.5 347.8 351.0 354.3 X57.0
110 ------------- 360. 9 364.'1 367.5 370. 7 374.0 377.3 3806 383. 9 387.1 390. 4
120 ------------- 393 7 397.0 400.3 403 5 406.8 410.1 414 416 7 419.9 42& 2
130 ------------- 423. 5 429.8 433.1 43& 4 439.6 442.' ) 44&62 449.5 452.8 456 0
140 ------------ 459.3 462. 6 465. 9 469.2 4724 47& 7 479.0 482.3 485. 6 4888

150 ----------- 1492,1 49&.4 49&87 502.0 505.21 505 511.8 51-4 , 18&4 521.7
160 ----- -------- 524.9 528.2 .531.5 534.8 53&1 541.3 5446 547.9 551.2 554. 5
170 ------------- 57. 7 61. 0 58 3 567.6 570.9 574.1 577.4 580. 7 584.0 587.3
1SO ------------- 590.5 938 597.1 600.4 6037 607.0 6iO.. 6135 6168 620
190-----------. 623.4 -26. 629.9 633,2 636.5 639.8 643.0 646.3 649.6 652.9

200 ------------- 66.2 659.4 662.7 668.0 689.3 672.6 67&.9 679.1 682.4 68. 7
210------------- 689.0 692.3 695.5 6988 702.1 705.4 7087 711.9 715.2 7185
22G- ----------- 721.8 725.1 7283 731.6 734.9 7382 741.5 744.7 740 751.3
230 ------------- 754. 6 757.9 761.2 764.4 7 7.7 771.0 774.3 777.6 780.8 784. 1
240------------- 787.4 700.7 794.0 797.2 80.5 80&8 807.1 810. 4 81& 6 .816. 9

250 ------------- 82C 2 82&.5 R'& 8 830.1 833.3 836.6 839.9 843.2 846.5 849.7
260 -------------. 853.0 &56.3 Z.6 862.9 8881 869.4 8727 876.0 879.3 882.5
270 ------------- 8 58 889.1 892.4 895.7 899 902.2 90& 5 908 912. 91.4
280 ------------- 91& 6 921.9 92& 2 92&5 931.8 935.0 93 941.6 944. 9 948 2
290 ------------- 9I:1. 4 954.7 958 0 941.3 984.6 967.8 97i. 1 974.4 977. 7 981. 0

Meters 00 10 2021 ,0 40 950 60 70 80 90

300 ------------- 984.2 1,017.1 1,049.9 1, 082.7 1,115.5 1,14&3 1,181.1 1,213.9 1,246.7 1,279.5
400 ------------ 1,312.3 1,345.1 1,37' 1,410.8 1,443.6 1,476.4 1,509.2 1,542.0 1,574.8 1,607.6
50------------1,640.4 1,673.2 lA 1, 73&8. 771.5 1,804.5 1(837.3 1.870.1 1,90.9 1,935.7
600 ----------- 1 I, 96& 5 2,001.3 2.03'. 2, 066.9 2, 099.7 2,132.5 2,165 . 2, 19& 2 2,231.0 2, 26 3.
00-----------2,296,6 2,329.4 2,362.2 2,395.0 2,427.3 ;2.4W 6 2, 493. 4 2, 5262 2,559.0 2,591.9

800 ------------ 2,624.7 2,657.5 2,600.3 2,723.1 2,75-. I , 78&7 2,821.5 2,854.3 2,887.1 2,919.9
900 ----------- 2,952.7 2,985.6 3,01& ,051.2 3 ,08 4.(' 3,11& 8 3,149. t 3,1814 3,215.2 3,24&0

Meters 000 100 2 0 0 0 0 500 600 700 SW 900

1,000 ----------- 3,281 3, 609 3,937 4,265 4,593 4,921 5,249 5,577 5,905 6,234
2,000 -----------. 6,562 6,890 7,218 7,546 7,874 8,202 8,530 8,858 9,188 9,514
3,000 ----------- 9,842 10,171 10,499 10,827 11,155 11,483 11,811 12,139 12,467 12, 7
4,000 ----------- 13,123 13,451 13,779 14,108 14,436 14,764 15,092 15,420 IS,748 16,076
5,000 ----------- 16,404 16.732 17,060 17,388 17,716 18,045 18,373 18,701 19,028 19,357
6,000 ----------- 19, 685 20, 013 20, 341 20, 6 9 . 20, 997 21, 325 21, 653 21,982 22,310 22, 638
7,000 ----------- 22, 968 23, 294 23, 622 23, 950 1 24, 278 24,606 24, 934 25, 262 25,590 25, 919
8.000 ----------- 2 6, 247 26, 575 26, 903 27, 231 I 27, 559 27, 887 28, 215 28, 543 28,871 29, 199
9,000 ----------- 29, 52-7 29, 85 30, 184 30,512 [30, 840 31,168 31, 49 31,824 32 152 32,480
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TABLi 25.-Depth Conversion Fa tor-

National Ocanognmphic Dat, Center Standanrd Depths

METES FEET FATHCMS

0 0 0
10 33 5
20 66 11
30 81
50 16 7
75 L-6 41
100 3L8 5*
150 492 82
20o 656 109
250 80 137
300 984 164
400 1312 19
500 164o 273
600 1968 328
800 62, ',37
lo0 3281 547
1200 3937 6-6
12 0 4101 684
1500 491 820
1750 3740 957
2000 6562 1094
2500 820 1367
3000 981 164o
4000 13123 2187
5000 16404 2734
6000 19685 3281
7000 L2966 3828
8ooo 26-r7 4375
9000 2957? 49 1
10000 3L808 ;468
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TAHL.: V.-Veloclty Convenrdiou--- Cmitinleters per Seconid to Knotm

Eample:
Given, velocity 8, cm./sec.
From table velocity 1.63 knots.

cm./se. 0 1 2 3 4 5 6 7 8 9

0 --------------. O .02 0.04 0.06 0.08 O.1 0 0.12 0.14 O. 16 ti 17
10 --------------. 19 .21 .23 .25 .27 .29 .31 .33 .35 .37
20 --------------. 39 .41 .43 .45 .47 .49 .51 .52 .54 .6
30 --------------. 58 .60 .62 .64 .66 .68 .70 .72 .74 .76
40 --------------. 78 .80 .82 .84 .85 .87 .89 .91 .93 .95

50 --------------. 97 .99 1.01 1.03 1.05 1.07 1.09 1.11 1.13 1.15
60 -------------- L 17 1.18 1.20 1.22 1.24 1.26 1.28 1.30 1. 32 1.34
70 --------------.. .36 1.38 1.40 1.42 1.44 1.46 1.48 1.50 1.52 1.53
80- ------------ 1.65 1.57 1.59 1.61 1.63 1.65 1.67 1. 69 1.71 1.73
90 ------------- 1.75 1.77 1.79 1.81 !. 83 1.865 1.86 1.88 1.90 1.92

100 ------------- 1.94 1.96 1.98 2.00 2.02 2.04 2.06 2.08 2.10 2.12
110 --------------- 14 2.16 118 2. 20 2.21 2.23 2.25 2.27 2.29 2.31
120 ------------- 2.33 2.35 2.37 2.39 2.41 2.43 2.45 2.47 2.49 2.51
10 ------------- 2.53 2.54 2.56 2.58 2.60 2.62 2.64 2.66 2.68 2.70
140 ------------- 2.72 2.74 2.76 2.78 2.80 2.82 2.84 2.86 187 2.89

150 ------------- 2.91 2.93 2.95 2.97 2.99 & 1 3 03 .05 & 07 3. 09
160 ------------- 3.11 3. 13 3. 15 3. 17 3. 19 3. 21 3. 22 3 24 3. 26 3. 28
170 ------------- 3. 30 3. 32 3. 34 3. 36 3 38 3.40 3. 42 3 44 3. 46 3 48
180 ------------- 3 50 3 .52 3. 54 3. 55 3. 57 3. 59 3. 61 3. 63 3. 65 3. 67
190 ------------- 3. 69 3. 71 3. 73 3. 75 3.77 3. 79 3 81 3.83 3. 85 3. 87

200 ------------- 389 3.90 3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06
210 ------------- 4.08 4. I 4.12 4.14 4.16 4.18 4.20 4.22 4 23 4.25
220 ------------- 4.27 4. 29 4. 31 4.33 4.35 4. 37 4.39 4. 41 4.43 4.45
230 ------------- 4.47 4.49 4. 51 4.63 4.55 4. 56 4.58 4. 60 .62 4.64
240 ------------- 4.66 4.68 4. 70 4. 72 4. 74 4.76 4. 78 4. 80 4.82 4. 84

250 ------------- 4.86 4. 88 4.90 4. 91 4.93 4.95 4. 97 4. 99 5.01 & 03
260 ------------- 05 . 07 & 09 & 11 6 13 6.15 . 17 . 19 & 21 5. 23
270 ------------- 6 24 & 26 & 28 & 30 & 32 & 34 & 36 & 33 & 40 & 42
280 -------------. 44 6 46 & 48 . 50 . 52 . 54 5.56 . 58 6 59 . 61
290 ------------- . 63 . 65 6 67 6 69 6 71 6 73 6. 75 &, V & 79 & 81

Lafond. 1951
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Conversion Factors

Multiply By To Obtain

Atospflriii.............. 76.0 ........ .*inr.of mercury
Atmo3pire ............ L .......... Inches of mercury
Atmospherez ............ 3...........Feet of Waiter
Atmosphers ............ 1.0333 ......... Kgs./sq.cm.
Atmosphiers ............ 14.7C .......... Lbs./sq.inch
Atmospheres ........... 1.08 ....... ..Tons/sq.ft.

BARRELS-OIL ............. w .............. Gallons-Oil

BI,ITIjH THaLMAL UNIT... 0.o.. ......... KilogrLm-calorles
Briti.L, 71vrWia- Units...777.: ... ...Foot-lbs
British Thtrmw.1 Units..3.,.7Xi0.......Horc-power-hrs.
British Therm-1 Units. ..107.',,..... ...... Kilogram-meters
Briti3h 7'hrmr.l Units....,,3xlO. ..... Xilo'watt-hr5

B.T.U./MI .............l. .96......... Foot-:i s/sec•
B.T.U./mn~ .. ........ 0.c2;o ......... torse-.oier

B.T. L./min ....... C -6175 ......... FK-1oU-1-tts
B.T.U./rin .............. 17. L'7 ........... .'tts

CENTA:, S (CENTIArES) ..... 1 ............... Square mcters

CENTIGBAMMS ... ........... 0.01 ........ * ... Grams

CENTILITERS ............ o.0 ........... Liters

CEIIMETaS ............. 0 03937......... Inches
Centimeters.. ........ C1. ........ Metcrs
Centimeters ............ 0 .............. Millimeters

CEnTIMETeRS OF MERCURY ..0.01316 ......... Atmospheres
Centimeters of mercury..0.m461 .......... Feet of water
Centimeters of mercury..136.0.... .Kgs/sq.meter
Centimeters of mercury..27.85 Lbs/sq.ft.
Centimeters of mercury..O.1934 .......... Lbs/sq.inch

CENTIME1EPS/SECOND ....... 1.969 ........... Feet/mn.
Centimeters/second ..... .0.03281 ......... Feet/sec.
Centimeters/second ..... .0.036 ........... Kilometers/hr.
Centimeters/second ...... 0.6 ............. Meters/min.
Centimeters/sccond ...... 0.02237 ...... Miles/r.
Centimeters/second ...... 3.7c28x10 ...... Miles, mn.
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TABLE 2R

Ccnversiol Factors (Continued)

Multiply By To Obt ±in

C.M.S./SEC./3EC .......... 0-03L81 ...... Feet/sec./sec.

CUBIC CENTIMETLOS ........ 3'3lXJ10.."...Cubic feet
Cubic centimeters .. ..... 61.1gxlO C... Cubic Inches
Cubic centimeters .......l **- * .~.. Cubic meters

Cubic centimeters ....... .l308x10., ... Cubic yards
Cubic centimeters.......6410 .. Glfls
Cubic centimeters ........ l10-3 ........ Liters
Cubic centimeters ....... 2.l13x10K3 ... .Pints(liq)
Cubic centimeters ....... l.0"7x1-3 ... Quarts(liq)

CUBIC FEET ............... 2.832x,04 .... Cubic cs.
Cubic feet ..... .... ..... .1728 .........Cubic inches
Cubic feet ...... ... ..... .0.0283 ....... .Cubic meters
Cubic feet ............ .. -0704... ... .Cubic yards
Cubic feet ........... 78L... ~ ... .G-Alons
Cubic feet ........... .. #22........ .. Liters
Cubic feet ............ 9.84 ........ Pints(liq)
Cubic feet.............. 29.02 ....... 4uarts(}iq)

CUBIC FEE-T/MINUTE.......L72.0 ........ Cubic cms./sec.
Cubic feet/minute ....... 0.JL,47 .......Gallons/sec.
Cubic feet/minute ....... 0.4720 ....... Liters/sec.
Cubic feet/minute .......62 .43 ........ Pounds oC water/min.

CUBIC FEEI/SECOND .........O0.646317 .... Million F,1s./day
Cubic feet/second ...... .. 448.831..Gallons/Min.

CUBIC INCHES ............. 16-39 ........ Cubic centimeters
Cubic inches ............5-787X1lO4 ... Cubic feet
Cubic inches ............ l1.639xlo05... Cubic meters
Cubic inches ............ 2 143x1-5 ... Cubic yards
Cubic inches ........... 4.329xl0 3 ... Gallons
Cubic inches ............ l1.639x10-2 ...Liters
Cubic inches ............ 0-03463 ...... Pints(liq)
Cubic inches ............ 0-01732 ...... Quarts(liq)
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'ABLs 2S

Conversion F;tctors (Conti:iued)

Vu tiply By To Obtain

CUBIC METEIS ............ 106 ........... Cubic centimeters
Cubic mcters .......... 3'.31 ....... Cubic feet
Cubic meters.......... 61,013 ....... Cubic inches
Cubic meters.......,... 1.3...... ..Cubic yards
Cubic meters....... .L6  .... .Gullons
Cubic meters....... .. ......-. Liters

Cubic meters ......... 1113 ........ Pints(liq)Cubic meters ........... i07 ... ..... Quarts(liq)

CUBIC YARDS.........7.646xi05 ..... Cubic centimeters
Cubic yards ............ .7 ........... Cubic feet
Cubic yards ............ ,;6,656. ....... Cubic inches
Cubic ba.rds ......... o.76,46 ........ Cubic meters
Cubic yards ............ )oo......... Gallons
Uubic yards .......... 76t.6 ........ Liters
Cubic yuirds ............ 1616 ........ .Pints(liq)
Cubic yards ........... 807.9. ....... 2uarts(liq)

CUBIC YAFDS/MIN ........ 0. ........... Cubic feet/sec.
Cubic ards/min... .... 3.367..... . .Gallons/sec.
Cubic yards/min....... .1 .74. ... o....Liters, sec.

DEC IGI-A S ............... 0.1 ..... 99...... Grams

DECILITE'S .......... ... .1.......... Liters

DECIMSTE:S.............0.1 ............ Meters

DEG( ,:ES(ANGL ) .......... 6( ............ Minutes
Degrees(, nglu) ........ 0.074 ....... adians
Degrees(.ng1c)........ .60:..........Seconds

DELE /3EC ............ 0.0171 ........ Ri dians/sec.
Degrc3,ec. .......... 0.1667 ........ cvolutions/min.
Degrzee/sec ............ .00 778 ...... Revolutions/sec.

D1D1AGLAM3............... i........... Grzms

DEKALITK?3 .............. 10 ............ Liters

D.E T . .. 0 ........... Meters
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TAaur 2K

Convcr~ion ll'-ctors; (Continu d)

Mu 1. t i P.1 To OL t. .in

F.'M1ETC Tl'') ............... .&A..An~sAQc

FET .... o .............0L.8........ICntch ocrt'
Fct of.... s .......... i8 .... ... nce
Feect ote......... .C.;-3 .,8 .. .... mtr

I'CzLt ... ..............

FEM u '.sN....E........... ...... C tmspieters,"s

Fecit/mOf ..............c....... ...M.es/m~m.
Fet'nof.,r........... .)3 ..... iLbs /z;r.ft

Fe 30.8..........U"3"r0Ls./Ze./sc.

F 6T/4cc................ u- -3'CA3" ...... Cnteters ,,sec.sc

Fe'. t-Pi UnD.............. C i.2: 7 .... .Brietish errv nt
Foot-poui11d..............Ox..~....o'epwihs

min ............. 3 1x1Q ..... etog;mcl1ric

Foot-pound..............766-3J13-....Kilowstt-rs

Foot-ound/............0.446..... Footpos/stec.

Foot-pounds/..ir ........~. 05,x1O- 4.. Horse-power-hs
Foot-poundsi ..... .32'4lx1v-~ . ..Kg-lorim- n.ic
Foot-pounds/m........... 260x108-.. .Kilowdt-ter

Foot-pounds/se.......... 3.8186xl- 3 ...Klosowe-rs

Foot-pound s//nin ......... LLxIo-,...Kg-culories/znin.

Foot-pcund,'sec ..... *.1.3',6x10-'3. .KijOwa.tt6
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TAanz 2M4

Conversion Factors (Continued)

Multiply By To Obtain

GALLONS.e........... ..... 3785*.o.... Cubic-centimeters
Ga llons. ... . .. .. ... . ..... .0.1337-.. Cubic feet
Gallons .. .. . ... .. . . ..... 231...*..... Cubic inches
Gallons...... .. .... .. ... .3.785x10-3. . Cbic meters

Gallons ................l.qL0095..U aln

GallnsUS....... .13 7...Cicperard~ls

Gallons ................. 3785........PLites o ae

Gdllons/M.............. ..8~2xO.-o---.Cicfeet/soc
Gallons/m.............60....iessc

GaIlions/. . .. . ... * .. . .. 08.7 .. . .. Impe7.ri iln

GALLONS WATER/M.. .. 60..... ....T,3*-**ons owaterhs

GALOSmN........ . .. . . .. .543..221 ,-- i feer/Sec
Gramos/i ............... l..0.36.... .. Literssc

Gamlos.. .. .. .. .. .. . .. .08 o ....... .ft./hir.m

GAmLOS .................. . .. .0086~7 . ... .Cubnc er/4hS

Grams*.*.... . .. e .. . .. .. . 105. .... .rans(ry
Grams. . .................. 10- . e * Ki l~5X03 raMPun s

Gams/()....... .0 .... ..... 00 0 . .. Polgund/

Grm.......... 4 ... ,7o.....POundcubc oo
Grams/................C0034153......POundcubi inch

r-FRAMS/ITER............. 18.417. .... ... .Grins/gal.
Gram/liter ........ .3K....... 5-a.-Pounds/l0OO gals.
Grams/litcr ............. O.6-27 ..... Pounds/cubic foot
Grams/liter ............. .1000........ ..Rtrts/million
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TA=x v%

Conversion Factors (Continued)

Multiply By To Obtain

HECO4%WEAiMS ............ 100o ... ... . Grams

HECTOLITS ..............100. ......... Liters

HECTKVS -.... .. .. .. 1OO...... ..#Meters

HECTOWATTS ............... 100 .......... Watts

INCHES ...... *,......... . ........ Centilmeters

INCHES CF Ma=,CtrY ........ O.O3_*,4.....Atmospheres

Inches of mercury ....... 1.133 ....... Feet of water
Inches of mercury ....... 0.034-3 ...... Kgs./sq. cm.
Inchcs of mercury ....... 70.73 ........ Lbs./sq. ft.
Inchcs of mercury ....... 0.4 '1 ....... Lbs./sq. inch

INCHES OF WATEhi .......... O.uO :,i,8 ..... Atmospheres

Inchcs of uter ........ O.073X, ...... Inches of mercury
Inc',es of u&±ter. . . ... 7.C.OC >...Kgs./s .cm.
Inchc- of- .... .t.. s.. inch
Inches of w;ater ...... *.*O. ..... -..Lbs./sq. foot
Inches of 'tater ......... G.C36 13 ...... Lbs./ q. inch

JOULES (ABS) ............. ,,:i3OxlC-"...BT'U (mean)
Joules (ubs) ....... u38& ...... Grain cloris (me.n)
Joules Sabi) ............O.&3918 -.... Grmin culcries ( eC)
Joules abs) ...... 39x1O- ..Kg. c.tlories (mcan)
Joules (abs) ...... .....lxlO...Lg
Jou2les (aba) ............ 737,6-4 ... Ft. lb.
Joules (abs) ............ l.,7xlO .,.G. Cm.
Joules (aba) ....... ...... 3.08xlO- .Horse-po-er hr.
Joules (iobs ...... 0 . 0 Joules (inter itioni)
Joules (fb. .......... 77770xlG-.Ko.tt r.

KILOGRAMS .................. 0.66 ....... 1 Dynes
Kilogrrs .... ....... . .. . .Lbs.

Kiiogrums ........ . . ....... Gr
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TASM; :4

Conversion Factors (Continued)

Multiply By To Obtain

KGS.M .£¢ ....... ....0.6 0..... bs./foot

",Gs"/S,.c............... 0.97... Atmospheres

• cm............. 8 1 ........ Feet of:ater
Kgs./Sq. cm ............. :8.(.. ...... Inches of mercury
Kgs ./^o. cm. ......... LGJ18.. . Lbs./. foot
Kgs./a;. cm........... 1i..Lb./sq. inch

KGS./s. . .ILLIT . 1 . ... Kgs./sq. meter

KILOLI1WS .............. . .... Litcro

JL • L~2............... ..... . • •eter

........ .. ... i . . ....... c / i

Ki.Jcu~:ter/ •r........ .13. .. Febc
.... ,.......... .. r...... Mtr,'inz

1JUlccr',II _o nr. . . • ..... 6LL., .ik' /rI.: ...........C. L776ec*/ec.
K rat j ............,1 .68. . Ft.cc ••n.c.

K L./Ti .zc ........... 77.. ...... FCte/sec./scc.

Kilom:ttz.............. .'. .. .... Feters/min.
1K U tter./r ........... 7 0.1...... Fet- /sc.

K1OS./:.tt........ ...... 7 .. .. . O. . 0 .,,ec .sec.

,'i-C............ 01.........riti sccm/scc
Km./lr.z-:c ...........0•L77-.8 .Ft/s./scc.

M "r.3,.. /". .... .......}dL'/ATS.............6.... .... B. T. Units/min.
Kiio:-tt ............... Fot- .-ln.

IL' ow;: tts ............... 737.•6.- ... .... Foot-!bs./sec.Kilo-- .tt- ;............... .' 341 i.. . .0... Hors e-pow:er
Kilo',latts .............. 0. ! ... .• ... Kg.-culories/min.

YJ LO::A T.-': ............3 . • • ' .. British Thermil Units
Ml o ,-tt-*.o,-,ra ............. .6t, ';lO - • -•Foot-l7us.

Ki Io',t t- .' z.......... 1. -,! I.' ... ... Horze -o:r h z
K ]o. t-o-rs........... 6:'. } ....... Kilogr.:c- or4 es



li, h' f !r ( o)II/l~atun. . iitd ('on ,rr;,xl.% 39.

TAvLz 28

Conversion Faetors (Continued)

Multiply By To Obta n

LITEF, G .................... 103 .......... Cubbic cc-ntirrif-ters

Literz .................. C., " Cx..Cubic fect
Liters .................. .......... Cubic inccs
Literj ......... .10..- ....... Cubic meters
Liters ................13xL ..Cubic yLrds
Litzers .................. . ........ c. llons
Liters ................. 13. ints(l )
Liters .................. 1.0'7..., ..... u rts (liq.)

LITiS/MIN .............. .886xc'... Cubic ft./sec.
Liters/tir 0.............. 03xl0.. & .G s/iec.

MET ............. ... 1C ........ Centimeters
Meter3 ................. #'1.282o .. .... .Fect
Meter. ....... • ......... 3. V ........ Inches

Mes......... . iOGS ......... Kilomters

McV.3 rv.. .. .0 ........ .Millimeters
..eter . ....... .094 ........ Yards

M4EThS/141............... 1.667 ..... Centimeters/3ec.
Meters/n ............. 3. 81 ... Feet/nain.
icters/min .......... O•O. 6 ..... .Fect/sec.
Mct rs/ruin ..............C,; ......... Kilometers/hr.
Me ers/min.............. 037L8..... Milcs/hr.

V;ETEPS/SC ........... 16.8 ....... Fect/min.
Metcrs/sec ..............381. ..... .Fcct/scc.
Meters/sec.. ............. 6........ Kilometers/hr.
Meter/sece .......... 0.06 ....... Kilome -'rs/min.
Meters/sec ........... .2.37.......Miles-hr.
Meters/sec... .03728•..... .Miles/min.

MICRONS ............... 10-6 ......... Meters

MILESo ............. ... i. 609xi0: .... Centimeters

Miles ................. .5280 ........ Feet
Miles .................. 1.609 ........ Kilometers
Miles ......... ........... 1760-........ Yards



3K Ilanlbook "f ir .,ric Tablr

TA,,L 2h

Convcr3ion F-ctorc (Continued)

Multiply By To Obt- in

MII S/H ................ 14.7( ....... Ccntimctcrs/iec.
......... o ..... 8............F et/m n.

Mi.c.s/hr ......... ..... 1.',67 ......... Fect/scc.
Mlics/ r....... ... ............. Kilomreters/hr.
Miec/lir..... . . ..... C 88........KYnots
Mile/hr ......... 6.8........ Mctors/m in.

Y, I L ,/m, I n". ....... 68r ..... Centimetcrs/seec

Miles/min ....... . 88........ .Feet/scc.
Miec/min.............. 1.6c; .........K lmeters/m.n.
Mi es/rin ............ 6 ............ Miles/hr.

MILLIZ23 .............. C- .... ...... Yd logrums

MILLIGLAMS . .... 1... ...GrLns

MIL1ILITER". ....&......... i0-3 ......... oLiters

MILLIMETE7TS ............. 0.1 ........... .Centimeters

Millimeters ............ 0.03537.......Incher

MILLIGPAiS/LITF ........ 1 ............. Parts/million

MILLION GALS./DAY ....... 1.547L3 ....... Cubic ft./sec.

MITE'I S (ANGLE) ......... 2.909xi10 -4 .... Radians

OUNCES .................. 16...... ... Drams
Ounces .......... o ...... 137.:;.. Grains
Ounces ......... ...C ....... .Pounds
Ounces ................ 8.349()7. . .. Grms
Ounces ....... ...... 9 . ....... .Our.ces (troy)
Ounces ................. 79OxlO--'....TonL (lone)
Ounces ............... . -.83,x10-'... Tons (metric)

OUNCES (FLUID) ......... 1.801 ......... Cubic inches
Ounces (fluid).........O.CL ....... Liters

OUNCES/S, INCH ........ o.o6....... Lbs/sq. inch



Tabl1~ for ('omputalon,4 and Co*nvrvwt 39

TABL9 2h

Conver ;ior Fctor~n (Continuid)

Multiply BY To Obtain

PAR31=0;......OC., . s.... Grains/U.S. gatl.
P-irts/mill ion ...... ..0716........ .Gr:, n5/Imp. g-l.
Parts/million ...... 8-3WLK.......... Lbs./million gal.

POUNDS~e.e ...... . . . . . 1 .......... .Ounces

Pounds .. .. .. . .. ... .. ... .7000 .. .. . . . .... Grains
Pounds.. . ... . .. . . .0.0OO1 **,.....Tons (short)
Pounds..*.... . . ..... 4I53-5924 .. . .. . Gram
Pounds .......... . . .... ..J128. .. ...... .Pounds (troy)
Pounds ........... .. .... l'i. 8 33 ........ Ounces (troy)

POUNDS OF WATE1.........O0.01601:.........Cubic feet
Pounds of' ;ater ........ 27.68 .......... Cubic inches
Pounds of' -atcr ........0.1198........Ga~llons

POUNDS OF WATEr/mIn..... 2.o670x10- 4 ..... Cubic ft./sec.

POUNDS/CUBIC FOOT ....... C.1602 ...... Gramslcubic cm.
Pounds/cubic foot ......3.6 9 .oz .... .Kgs./cubic meter
Pounds/cubic. foot .... 787x1O- -.... Lbs./cubic inch

POUNDS/CUBIC INCH ....... .68 ....... *0*Grums/cubic cm.
Pounds/cubic inch ..... .. .768x10'4 ,.....g/ui ee
Pounds/cubic inch ...... 1728 .......... Lbs./cubic foot

P aUhWS/FOOT ......... . ... .LJ88 . .. . .. .. .. Kgs ./mter
Pounds/inch. ....... ... 178.6eo ..... Grams,/cm.

POUNDS/S.. FOOT ........ Q6. ..*Feet of' -ter
Pounds/sc. foot ........'4.883 X10- .. gs/.cm

Pond/c.foot ... ....6.9LrxlO- ... Pounds/sq inch

POUhTDS/'S"-. INCH ... o... ..0.0O6804 .... ....Atmospheres
Pounds/Gq. inch ... o...c.307..o..o... Feet of -;uter
Pounds/sq. inch ...... o.2.Z036 ...... ... Inches of mercury
Pounds/sq. inch.,.......0,07031.........Kgs./sq. cm.

.JJARTS (DRY)-,......... .-67.20. .... .... .Cubic inches

..UAIRTS (LI:,.) .. .. o ...... 57.75-ose.....oCubic inches

1 ....... 8 0L')08 ..... Ovrflo.. rate (ft./hr.)
S...FT.7GAL./MIN.



i'land/..:*.,, of (h' s:oqrap/h 4' 7",etcA:

"I'AlLI. 2m

Conv,rsion Iktctorz (Contlmled)

Multiply B. To Clhtal.n

T , .; . ( * C ) 2 7 3 .-1 . . . . . . .I . . . . . . . . . . . .A b c . t e m p '. ( * c . )
T . M.) 17.73 .... 1.8 ...........Tmp. (F.-)
T.,lp. (*F.) ':6c . ....2 ......... .b . temp . ( *F.)
Thrnr. (*,. )-Y ...... 1, / .... .Tomr.(.)

T ONG) . .. . ........ . Inc 1-
Tor!; (ons:) . .. PiC ........ Pourd"z
Ton.-, (J.on ............ I. O ... Ton,,; (short)

T. . .. . . . . . ............
( eoe * , oo v) . , *ee e e ..~

T o.;.o ........ .. , ....... ... PCI Ir.,

Ton ( o ......... . . ...... Ounce (trt)T .... ( \TIt / ...I ... ....
T,; of ut3' ••.r hr. .. O.l66'v .• G e• e e •ne r; :in.
To .; ci tt""  ' Lr.. . . . ,,* Y .L.,
T:3 (in oT) ........... .. 00 ......... Pvont3

'Ic (..ot). ..... 2.O000 .... .Jo,;./ccu; (ri

Tc.; (.r.o)t) 6, *7 ....... Tom; (Ion ) ,
...... . 0 1 .. .. Oun ,.. (troy)

To~n.-(. t) .......... ..00718 ....... Tons (metric)

TOM; CF l.: 1 .,. .83333 ........ 2F, Vd .. h t..our
Ton.* Of Lt.-r/::, Gullcns/nln.
To, ,of t/ Lro. . .1.33 . .. ....... Cu. ft./hr.

VGLTS; (ABIS I.. 1P. ....... 1,b1volts

'/ i ( b )............ 2-,,000-..' . .. Jo l(0 uol o o
. .. . . .... .. ...... St--tv slt'. "t. (A b .). .......... 0.1, _1..,,-I (in ur u lo )

A11 . . . . . ... .. . .. ...... . . r, to/r n.b o u

.. t . ....... ....... -•-. ...... .- ' cOLt-Ipa:.'tis/minr.
• t . . .. . . . . . . . I...... .. F n ut -po -.)n d c/ 0 ,.:c .

...... ... . Hr- 0:
.. ......... .. .......

, 7i - =I U.; jL ............. ." . ...... .. British Tlc.r-m... U n i t i-
, +-hours ......... . . b... . . . . I~D4, -,o

. . . . .. . .. . . . . ' L .C - .... t'C.- e:- Or

,..t! -) ' .': . .. .. .. .. .. .. . ' .... .. .. ... . [ 0 . -. .. ':
,, v,t - . ... .. .. .. .. .. . .. . .... .. . .. . ¢, . t=A t



AreaExact flaltionshaps shown by asterisk (0)

I square inch .............. - 6 45162581 squmr entimeters
I suse foot ...............- 144 square Inches*

- 0.0921.341 square meter
-0.0000229 acre

I square y a rd............... -9 sqa fet*
-0.83613070 square meter

I square (statute) m ill e........... - 27,878,400 square fet
- 640 acre@6
-2.58999847 square kilometers

I square centimeter ........---- -0.15499969 squ~are Inch*
-0.00107539 square foct

I square mer............ r... - 10. 1638673l6 sq uare feet
- 1.19598526 square yards

Isquare kilometer.....................'. -247.1043P-30 acres
- 038610061 square statute mile
-0.29155335 square nautical mile

Earth
Acceleration due to gravity (standard) . -.. 980.615 centimeters Per second p-r xrcoild

- 32.17 O feet per second per second
MANss-------------------------------- -5,980,000,000,P,00t,000000,ooo 000 "11

- 6.600,000,000,000,000,000,000 sahort ton,
- 5.900,000,000,000,000,00)0,000 loutg to'in

Mean density------------------------ =5.517 grams per eubic cehntimueter
Velocity of escape --------- -------------- 6.94 statute milev per second
Curvature of surface-------------------- -0.8 foot per iiautieal mile

Clarke spheroid of 1866
Equatorial radius (a) ------------------- -20,92,3216 feet

- 6,975,277.39 yards
-6,378,206.100 meters
-3,963.226 statute miles
-3,443.956 nautical miles

Polar radius (b) -------------- =20,854,892.02 feet
-6,91.630.67 yards
-8,356,5838 00 meters
- 3,949.790 statu te miles

mean sdius ±b=3,432.291 nautical miles
Mean radi ..................------- 20.902,185. 45 feet

3 /=6,967,395-15 yards
- 6,370,998.867 meters
-3,958.747 statute miles
- 3,440.064 nautical miles

11 of equator-------------------------- -6,087.078 feet
=2,029,026 yards
- 1,855.345 inete m.
- 1. 153 statute miles
- 1.002 nautical miles

V' of latitude at equator----------------...-6,045.877 feet
-=2,015.292 yards

- 1,842.787 meters
- 1. 145 statute miles
-=0.995 nauti~al inile

V' of latitude at pole---------------...----6,107.783 feet
'.2,035928 yards
- 1,861.636 meters
- 1. 157 statute miles
- 1.005 nautical mId".

Flattening or ellipticity ( .)......... - I-
294.911

d- 0.00339006034
Eccentricity ,,e. ;2ff) ..........- 0.08227185422
Eccentricity squared (0)......--..... ..... -0.006786800



F~Arlb CopUnned

Clarke Sphareli of I &W

Equatorial dium (a)........... - 20.926.972.40 feet

-6,975,324 13 jards
-0,37R,24(t.143 meterVs
3,9613.252 statute miles
3,443.97V nautifal miles

Polar radius (b)....................- 20,9$4,665.87 feet
- 6,951,555.29 yards

:6,356,514.869 meters
3,949.747 ntatute mhiles

w3,432.243 nautical miles

Mean .ais,---......... ........... 20,902203. 55 feet
3 ~6967,40 1. 18 yards

6,371,004.386 meters
-3,958.751 statute miles

'-3,440 067 nauticAl miles
V' of equator............... ........... -6,07. 117 feet

-.2,029.039 yards
1,855.35~' meters

-1.153 statute miles
-1.002 nautical miles

I' of latitude at equator-....... .... 6,045SL706 feet
-2,015235 yards

-1,842.735 meters
-1. 145 statute miles

M.0.995 nautical mile
V' of latitude at pole------------------'-6.107.931 feet

-2,035.977 yards
-1,881.701 meters

-1.157 statute miles
- 1 005 nautical wiles

Flattening or ellipticity--------------- , I
293.465

0.003407541138

Eccentricity (e -(-- ----.........-.- 0.324340004
Eccentricity squared 02')----------------- -0.00680351128

Equatorial radius (a) ------ -------------- 20,926,427.96 feet
-- 6,975475.99 yards
-6,378388.000 meters
3961,339 statute miles

= 3,444.054 nautival miles
Polar radius (b) ------------------------ -20,855,%8.51 feet

- 6,951,189.54 yards
-=6,356,911.946 meters
-3,949.994 statute miles
-.3,432.458 nautical miles

Mean radiusy.1-2+-) --------------------- -20,902,941.51 feet
/ -6,9671647.17 yards

'-6,371.229.315 meters
-3,958.890 statuite miles
3A440. 189 na uti W- miles

V' of equator---------------------.....---6,087.252 feet
-2,029.094 yard
-1,W6.399 meters
I 1.153 stat utn, miles

-1.002 nautical miles
V' of latitude %t equator .......... ......- 6,046 330 feet

:2,015.443 yards
1,842.92 meters
- 1.45 statute miles

- 0.995 na"itica) mile



Iar~ie'Ane~-4 sphe -Contotwed

2,03 99 yards
-1,861.6a6 meters
1t 167 saUte miles

-Wi.00 na"Us~al Mill"

FMattnint, Of ellipticity f -=

0O.0033700337

Eccentricity squared (0) ......... 0.0G6222670O

I i n ch................... -2.4000606 millimeters
-2.4000508 centimeters

1 toot (U. S... ............. - 12 Inches'$
- .0000073 British feet

%~ yards

-0.3W980061 meter
4 ~ fathom'

1 yard----------------------------..- 36 inches'
- 3 feet*

0.91440193 meter
I fathom----------------------------....6 feet*

-2 Yarde '
-1.828114366 meters

I cable ............................... -720 feet'0
240 yards'
219.45643891 meters

I statute mile -------------------------- ,280 feet*
- 1,760 yards'

-1,609.34721869 meters
-1.60934722 kilometers
-0.86897798 nautical mile

I nautical mile------------------------- -6,076.10333333 feet
- 2,025.36777777 yards

1,852 meters*
1.852 kilometers'
1 M87771 5 statute miirs

1 meter------------------------------- 100 centimeters'
39.37 inches'
3.4PA8333 feet.
109361 111 yards

-0.480,56 fathom
-0.00062137 statute mile

-0.00063M9 nautical mile
1 kilometer ---------------------------- 3280.83333333 feet

-,093.61111111 yards
1,000 meters'

:0.62136995 statute mile
0.5399568 nautical mile

Milne
I ounce----------....--------------- -437.5 prains'

:2.34952673 pram
0.0625 pound'

-C0.02834953 bilo~ram
I pound.............. .......-----------7,000 grains'

- 16 ounces'
- 0.46359243 kilogram

I sIwnt too.............--...........----2,000 Oounda
-9071849554 kilogram
-0.90718486 metric ton
-0.5929714 long ton



Mass- Continued
I long ton ............................ -2,240 posindsO

- 1,016 047038 hilograms
- 1.12 Phort tons*
- 1.01(4).1704 metric tons

I kilogram -------------- ~ -2 20462234 polands
-0.001 110231 short ton
-0.00098421 long ton

I metric ton.. ------------- - 2,204 622341 pounds
-l,000 kilograms*

- 1. 10231117 ushort tons
-0.98420640 long ton

Mathematics
W - ---- - - ------------ -3-141592f;53589793238462643383279502R841971
v -- - - - - - - - - - - - - - - - - ---- - .8 69 W0440 11
V1-- -- - - - - - - - - - - - - - - - -- l .77245385011

fla- of Naperian logarithms (e) ----------- =-2.71828824591
Modulus of common Jogariabm (IoF'e) --- =0 4342944819032518
1 radian ---------------- -------------- =206,264'W~25

= 3,431'7467707849
= 57!29577951 31
-5717'44'80625

1 circle ..------------------------------ l1,296,000'0
-21,60'*
-360*0
-2r radians*

1806 -------------------------------- - w radians$
-------------------- -360

-60's
-0.01745329251994329.'76c5 radiai

WO.0002V08882086657211596 radian
I,-' ----- --------------------------- -0.000004848136811095359933 radian
Sine of------------------------- 0.00029088820450.42460
Sine of I ...........-------------------- 0.00000484813681107637

Meteorology
Atmosphere (dry air)

Nitrogen----- ----------------------- 78.%
Oxygen ----------------------------- 20.95% 1100%
Argon ------- ----------------------- 0.93%/
Carbon dioxide ---------------------- =:0.03%J
Neon------------------------------ -0.0018%
Helium----------------------------- -0000524%
Krypton---------------------------- -0.0001%
Hydrogen--------------------------- -0.00005%
Xenon------------------------------ -0.000008%
Otone----------- ---------------- 0.000001% (increaing with altitude)
Radon ---- ..........-.. -. -0000000 3S00001%(dqe-*Ang with Wtit'id.

Standard atmospheric pressuare at am level.-- -1.013,250 dynes per square e:A.~imEt*r4
- 1.03171i7 grams per square centimetat
-1,033.227 centimeters of water
- 1.013.250 milliban*
-760 millimeters of mercury*
-76 centimerters of mereury*
- 33.8W5 feet of water
- 2g.9212 inches of r.cury
- 14.6W6 pouinds per squat* Irich
-1033227 kilograms per squats, centimeter
-10 13280 bams

Abelut* sero------------------- .......... 273!16 C
-(-) Go9!6



Pre~we
I dyne per uq~auw cetimeter.-. . -0.001 Millibar

I gram per square cenimete......... I centimeter os wasee

-0.07355596 cent~imeter of mercury
- 0.0289590 ii~ch of mercury
'-0.0142234 pound per squar. Inch
- 0 00 1 kilogram pot squar centimeter,
-0,000967441 strwoephere

I millibar ............... - 1,000 dynes per equaire centiniewr*
=1.0197162' grams per square ctntimeaee
z-0.75006158 millimeter of ri-ereury

-0.03345519 foot of water
-0.02952993 inch of meretiry,
-0.01450383 pound per equate Inch
-0.001 bero
--.0098692 atmosphere

I millmeter of me r c ..... r...... - 1.35951 gram per square centlmeter
- 1.333223874 mllliber,
- 0. 1 centimeter of mercury*
- 0.0440337 foot of water
-0.03937 inch of mercury"
-0.019336852 pound per square inch
-0.001315790 atmosphere

1 centimeter of mercury ..... --- --z 10 millimeters of mereurve
I Inch of mercury ------------- =34.53160301 grams per square ceeitimpter

-33.86394931 millibars
-25.40015080 m-1limeters of mercury

- 1. 13292434 feet of water
-0.49115675 pound per square iich
-0.03342112 atmosphere

I centimeter of wauwce.................. - I pram per equare centimeter"
-0,001 kilogram per square centimter*

I foot of water ------------------------- -30.48006096 gran-i2 per square eittE
- 29.9072898 millibas
- 22419)il centimeters of mercury
-0.88267147 inch of mercury
-0.433&305 pound per equare inrh
-0.02949987 atmosphere

1 pound per equare Inch----------------- -68,941.43CI rAynes per squate centifl~etet

-70.306M85 grams per .AjUSIY centimeter
-70.3066857 centimeters of water
-6.9473361 millibare
- 1.71475495 millimeters of mereurv
-5.171473495 centimeters of mercury
- 2.306645. 8 feet of water
- 2.0300090 inch"s of memcay
-0 07030049 kilogram per equ ecen~tiiiIW
- 0 094734 ber
-00600473 aumosphere

I kiliapem pee square vetbmoe......--- 1,000 gram per equare cmatimelf?"
-1.00 Centimetes Of WeSaf

I b------------------------------ ---------- - 1,.000w dyne$ per equare Cefthimele'

- 1.000 Ifi.lllbat.'

I few~ Per maauts --------------- ------- 0.01646W7 foot PIT Me.n
-00050M00 Inmew per =-am0



I yard per msu* ..... ------- 0 fe "5~kperq"(nge

- 0030Igw 5atwdte mile per hour
-022423 knot

-0. 0 1324003 meter per second
I toot per second ........... .. 6 feet per minute*-20 yard@ rer minu~te*

-1097220 kilometers per hour
-008181813 11tatute mile per hour
-0-59246499 knot

0O.30480061 meter per secondI stae mile per hour ...........-86 feet per minute*
-29-33333=3 yard per minute
- 1.60934722 kiometer* per bour
- 1.4666#6O fe-t per second
-06897798 knot
-m0.44704090 meter per secondI knot ..................- 101.26&W879 feet per minute

-33-766129W ya"d per minute
-1.862 kilometer% per hourO

- 1 68780648 feet per sond
- 1, 1607773 sta"tute miles per hour
-0.1444444 meter per secondI kilomete per hour..................... 0.213695 statute mile per hour

we0399568 knotI mater Per second ....................... 96.IS feet per minute*-6561666eo7 yafrfi per minute
-3.6 kilometers per hour*
- 3.2063.3 L~et per second
-2.23693ir- staute miles per hour
w 1.94384449 knot&Light in vao.....................-----99-M792 kilomewers Pee aeod

- 186.282 statute miiles per second
- 161,875 nautital mils per seod
- 983567 Neet per microseondLight in Air. ........................------ - 708 kilometer, per second
- 1862= statute mil"s per second
- 161.809 nautical miles per "maod
-9632M feet per microecondSou ndd 4Wryad stan ,, 1 -mbW:1, 117T00 feet per secondPresure -76139 staute miles per hour

-034046 meten per secondSound ;" 3.48 peresat "i WSWe u WV.. - 4.94637 feet per second
- 3.371 54 statie mils per howr
-n2.930.06 knowe
-1.07-33 meters pw second

.ioleicn.............---- I.37 10*3 Coable alse
M-00431M sMiles

-23142343 Man,
-s~um~slupels (Musih) sieo

-. Uhwilu SW we



TABLEB ZJ. MIh'41144111% I:0 i"'11!11111h)11

YVoiume-Cestned
I cubic yar d............... -46.6H aubl Inhhu

-764.538L313 liters
-201-97402197 U. S. galon@
- 168.1721364 imperial (British) gallomy
-27 cubic feet*
-0.76455940 cubic meter

I cubic c n thrie--------------- -0.06102338 cubic inch
-0.002647 U. S. gallun
-0.00021997 Imperial 0!iritimli) xslfo

I cubic mwto................------------ 24. 17046733i U. S. gallons
-219.96747874 imperial (B~ritish! ~A..
-35-31445483 cubic !cct
- 1.20794276 cubic yard.

i quart (U. B.)--------------------....---7.75 cubic incehesO
-32 fluid ounces*
-2 pints
-0.0463=13 liter
- .25 gallonO

I gallon (Lt. 8.)-------------------....----3,783.1S3449M9 coilc entimeters
-231 cubic inches'
- 0.1 368M5 cubic fot
-4 quarts*
- 3.7632831 liters
-0.83267246 imperial (Brtish) p'iaon

I liter ---------------------- --------- - 1,000.028 cubic cea.tmeters
~-61.0250662 cubic inches
- 1.05671146 quarts
-02641778$ gallon

I regleWe too-------------------------- -100 cubic feet*
- .3170165 ciibi,: ieters

I meinuremenit ton --------------------- -40 cubic feet*
- I freight ton'

I freight ton--------------------------- - 4A cubic feet'
-I measumment, tons

I cubic foot of on water ----------------- 6-,l pounds
I cubic foot of f *h water ---------------- 8-2.428 pounds w. temperature oi fthw

deridty (46C -39!2F)
Ilcubic foot of Wce---------------------- -36 pounds
I dispawiment te -------------------- 38 cubic feet of an vatw

-I lNt ton



tIN; 110 11, i1.Dlpm~k(i f ( 0fvqI/1ITOW
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Table for (/omputation anld Con Ieriom 1 409

TABLE 32.-Conversin of Chlorosity to saulnlty

CoeQ rion of 20* C chlomity. a/Io), to salinity, SO/6% from the expression
M/0 - 0.03 + 11.8030 X O/I(m X 1/00)I

whe pm b the density of as water at chlomrity alow).
____ ,_ _______ si im,. 0/() S.

2.00 3.64 2.50 4.54 3.00 5.43 3.50 6.33
.01 .66 .51 .55 .01 .45 .51 .34
.02 .68 .52 .57 .02 .47 .52 .36
.03 69 .53 .59 .03 .48 .53 .38
.04 .71 .54 .61 .04 .50 .54 .40

.05 .73 .55 .63 .05 .52 .55 .42

.06 .75 .56 .64 .06 .54 .56 .43

.07 .77 .57 .66 .07 .56 .57 .45

.0 .78 .58 .68 .08 .57 .58 .47

.09 .80 .59 .70 .09 .59 .59 .49

2.10 3.82 2.60 4.71 3.10 5.61 3.60 6.50
.11 .84 .61 .73 .11 .63 .61 .52
.12 .86 .62 .75 .12 .65 .62 .54
.13 .87 .63 .77 .13 .66 .63 .56
.14 .89 .64 .79 .14 .68 .64 .58

.15 .91 .65 .80 .15 .70 .65 .59

.16 .93 .66 .82 .16 .72 .66 .61

.17 .95 .67 .84 .17 .74 .67 .63

.18 .96 .68 .86 .18 .75 .68 .65

.19 3.99 .69 .8 .19 .77 .69 .67

2.20 4.00 2.70 4.89 3.20 5.79 3.70 6.68
.21 .02 .71 .91 .21 .81 .71 .70
.22 .03 .72 .93 .22 .82 .72 .72
.23 O05 .73 .95 .23 .84 .73 .74
.24 .07 .74 .97 .24 .86 .74 .76

.25 .09 .75 4.98 .25 .88 .75 .77

.26 .11 .76 5.00 .26 .90 .76 .79

.27 .12 .77 .02 .27 .91 .77 .81

.28 .14 .78 .04 .28 .93 .78 .83

.29 .16 .79 .06 .29 .95 .79 .84

2.30 4.18 2.80 5.07 3.30 5.97 3.80 6.86
.31 .20 .81 .09 .31 5.99 .81 .88
.32 .21 .82 .11 .32 6.00 .82 .90
.33 .23 .83 .13 .33" .02 .83 .92
.34 .25 .84 .14 .34 .04 .84 .93

.35 .27 .85 .16 .35 .06 .8 .95

.36 .29 .86 .18 .36 .08 .86 .97

.37 .30 .87 .20 .37 .09 .87 6.98

.38 .32 .89 .22 .38 .11 .88 7.01

.39 .34 .89 .24 .39 .13 .89 .02

2.40 4.36 2.90 5.25 3.40 6.15 3.90 7.04
.41 .37 ,91 .27 .41 .16 .91 .06
.42 .39 .92 .29 .42 .18 .92 .08
.43 .41 .93 .31 .43 .20 .93 .10
.44 .43 .94 .32 .44 .22 .94 .11

.45 .45 .95 .34 .45 .24 .95 .13

.46 .46 .96 .36 .46 .25 .96 .15

.47 .48 .97 .38 .47 .27 .97 .17

.48 .50 .96 .40 .48 .29 .96 .18

.49 .52 .99 .41 .49 .31 .99 .20



410 H 1amlbook of Orcanographb;r '/abM,

T.I.) r/w u /I( ro/* 0/(s) 3I/gy 0__mt_ So/*

4.00 7.22 4.50 8.11 5.00 9.01 5.50 9.90
.01 .24 .51 .13 .01 .02 .51 .91
.02 .26 .52 .15 .02 .04 .52 .93
.03 .27 .53 .17 .03 .06 .53 .95
.04 .29 .54 .18 .04 .08 .54 .97

.05 .31 .SS .20 .05 .10 .55 .99
.06 .33 .56 .22 .06 .11 .56 10.00
.07 .35 .57 .24 .07 .13 .57 .02
.08 .36 .58 .26 .08 .15 .58 .04
.09 .38 .59 .27 .09 .17 .59 .06

4.10 7.40 4.60 8.29 5.10 9.18 5.60 10.07
.11 .42 .61 .31 .11 .20 .61 .09
.12 .43 .62 .33 .12 .22 .62 .11
.13 .45 .63 .35 .13 .24 .63 .13
.14 .47 .64 .36 .14 .26 .64 .15

.15 .49 .65 .38 .15 .27 .65 .16

.16 .51 .66 .40 .16 .29 .66 .18

.17 .52 .67 .42 .17 .31 .67 .20

.18 .54 .68 .44 .18 .33 .68 .22

.19 .56 .69 .45 .19 .34 .69 .24

4.20 7.58 4.70 8.47 5.20 9.36 5.70 10.25
.21 .60 .71 .49 .21 .38 .71 .27
.22 .61 .72 .51 .22 .40 .72 .29
.23 .63 .73 .52 .23 .42 .73 .31
24 .65 .74 .54 .24 .43 .74 .32

.25 .67 .75 .56 .25 .45 .75 .34

.26 .68 .76 .58 .26 .47 .76 .36

.27 .70 .77 .60 .27 .49 .77 .38

.28 .72 .78 .61 .28 .50 .78 .40

.29 .74 ;79 .63 .29 .52 .79 .41

4.30 7.76 4.80 8.65 5.30 9.54 5.80 10.43
.31 .77 .81 .67 .31 .56 .81 .45
.32 .79 .82 .69 .32 .58 .82 .47
.33 .81 .83 .70 .33 .59 .83 .48
.34 .83 .84 .72 .34 .61 .84 .50

.35 .85 .85 .74 .35 .63 .85 .52

.36 .86 .86 .76 .36 .65 .86 54

.37 .88 .87 .77 .37 .67 .87 .56

.38 .90 .88 .79 .38 .68 .88 .57

.39 .92 .89 .81 .39 .70 .89 .59

4.40 7.93 ..90 8.83 5.40 9.72 5.90 10.61
.41 .95 .91 .85 .41 .74 .91 .63
.42 .97 .92 .86 .42 .75 .92 .64
.43 7.99 .93 .88 .43 .77 .93 .66
.44 8.01 .94 .90 .44 .79 .94 .68

.45 .02 .95 .92 .45 .81 .95 .70

.46 .04 .96 .94 .46 .&1 .96 .72

.47 .06 .97 .95 .47 .84 .97 .73

.48 .08 .98 .97 .48 .86 .98 .75

.49 .10 .99 .99 .49 .88 .99 .77
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I'TAIILt: 32---( (levr Jon (it C'hlhroit v ty 1 I4i)ii " (Salint u tul

_____ V/m SA ./lQ/IS/ I/AM 1P/w

6.00 10.79 6.50 11.68 7.00 12.56 ?.50 13.45
.01 .$1 .51 .69 .01 .58 .51 .47
.02 .82 .52 .71 .02 .60 .52 .49
.03 .84 .53 .73 .03 .62 .53 .S
.04 .86 .54 .75 .04 .63 .54 .52

.05 .88 .55 .76 .05 .65 .55 .54

.06 .89 .56 .78 .06 .67 .56 .56

.07 .91 .57 .80 .07 .69 .57 .57

.08 .93 .58 .82 .08 .71 .58 .59

.09 .95 .59 .84 .09 .72 .59 .61

6.10 10.97 6.60 11.85 7.10 12.74 7.60 13.63
.11 10.98 .61 .87 .11 .76 .61 .65
.12 11.00 .62 .89 .12 .78 .62 .66
.13 .02 .63 .91 .13 .79 .63 .68
.14 .04 .64 .92 .14 .81 .64 .70

.15 .05 .65 .94 .15 .83 .65 .72

.16 .07 .66 .96 .16 .85 .66 .73

.17 .09 .67 11.98 .17 .86 .67 .75

.18 .11 .68 12.00 .18 .88 .68 .77
.19 .12 .69 .01 .19 .90 .69 .79

6.20 11.14 6.70 12.03 7.20 12.92 7.70 13.80
.21 .16 .71 .03 .21 .94 .71 .82
.22 .18 .72 .07 .22 .95 .72 .84
.23 .20 .73 .08 .23 .97 .73 .86
.24 .21 .74 .10 .24 12.99 .74 .88

.25 .23 .75 .12 .25 13.01 .75 .89

.26 .25 .76 .14 .26 .02 .76 .91

.27 .27 .77 .16 .27 .04 .77 .93

.28 .28 .78 .17 .28 .06 .7; .95

.29 .30 .79 .19 .29 .08 .79 .96

6.30 11.32 6.80 12.21 7.30 13.10 7.80 13.98
.31 .34 .81 .23 .31 .11 .81 14.00
.32 .36 .82 .24 .32 .13 .82 .02
.33 .37 .83 .26 .33 .15 .83 .03
.34 .39 .84 .28 .34 .17 .84 .O5

.35 .41 .85 .30 .35 .18 .85 .07

.36 .43 .86 .31 .36 .20 .86 .09

.37 .44 .87 .33 .37 .22 .87 .11

.38 .46 .88 .35 .38 .24 .88 .12

.39 .48 .89 .37 .39 .25 .89 .14

6.40 11.50 6.90 12.39 7.40 13.27 7.90 14.16
.41 .52 .91 .40 .41 .29 .91 .18
.42 .53 .92 .42 .42 .31 .92 .19
.43 .55 .93 .44 .43 .33 .93 .21
.44 .57 .94 .46 .44 .34 .94 .23

.45 .59 .95 .47 .45 .36 .95 .25

.46 .60 .96 .49 .46 .38 .96 .27

.47 .62 .97 .51 .47 .40 .97 .n

.48 .64 .96 .53 .48 .41 .9 .30

.9 .66 .99 .ss .49 .43 .99 .33
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TAnuL 32,--Convergion of Cbllorosity to Sallinly - 'ontllnul!

Q/10/ a . 9/6. A1 0/ Qtm W/u

8.0 14.34 8.50 15.22 9.00 16.10 9.50 16.98
.01 .35 .51 .24 .01 .12 .51 17.00
.02 .37 .25 .02 .14 .52 .02
.03 .391 .53 .21 .03 .16 .53 .03
.04 .41 .54 .29 .04 .17 .54 .05

.05 .42 .55 .31 .OS .19 .55 .07

.06 .44 .J6 .33 .06 .21 .56 .09

.07 .46 .57 .34 .07 .23 .57 .11

.06 .48 .58 .36 .08 24 .58 .12

.09 .50 .59 .38 .09 .26 .59 .14

5.10 14.51 8.60 15.40 9.10 16.23 9.60 17.16
.11 .53 .61 .41 .11 .30 .61 .18
.12 .55 .62 .43 .12 .31 .62 .19
.13 .57 .63 .45 .13 .33 .63 .21
.14 I8s .64 .47 .14 .35 .64 .23

.15 A6C .65 .48 .15 .37 .65 .25

.16 .62 .66 .50 .16 .38 .66 .26

.47 .64 .67 .52 .17 .40 .67 .28

.18 .65 .68 .S4 .18 .42 .68 .30

.19 .67 .69 .56 .19 .44 .69 .32

*.20 14.69 8.70 15.57 9.20 16.45 9.70 17.33
.21 .71 .71 .59 .21 .47 .71 .35
.22 .72 .72 .61 .22 .49 .72 .37
.23 .74 .73 .63 .23 .51 .73 .39
.24 .76 .74 .64 .24 .53 .74 .40

.25 .78 .75 .66 .25 .54 .75 .42

.26 .80 .76 .68 .26 .56 .76 .44

.27 .A1 .77 .70 .27 .58 .77 .46

.28 .83 .78 .71 .28 .60 .78 .47

.29 .85 .79 .73 .29 .61 .79 .49

8.30 14.87 8.80 15.75 9.30 16.63 9.80 17.51
.31 .88 .81 .77 .31 .65 .81 .53
.32 .90 .82 .79 .32 .67 .82 .54
.33 .92 .83 .80 .33 .68 .83 .56
.34 .94 .84 .82 .34 .70 .84 .58

.35 .95 .85 .84 .35 .72 .85 .60

.36 .97 .86 .86 .36 .74 .86 .62

.37 14.99 .87 .87 .37 .75 .87 .63
.38 15.,.  .88 .89 .38 .77 .88 .65
.39 .03 .89 .91 .39 .79 .89 .67

8.40 15.04 8.90 15.93 9.40 16.81 9.90 17.69
.41 .06 .91 .94 .41 .82 .91 .70
.42 .08 .92 .96 .42 .84 .92 .72
.43 .10 .93 15.98 .43 .86 .93 .74
.44 .11 .94 16.00 .44 88 .94 .76

.45 .13 .95 .01 .45 .89 .95 .77

.46 .15 .96 .03 .46 .91 .96 .79

.47 .17 .97 .OS .47 .93 .97 .81

.4 .18 .96 .07 .43 .95 .93 .3

.49 .20 .99 .09 .49 .96 .99 .85



Tables for (omputations and Con'erqim. 41:

TAUnI. 32..--Conwrsioii of Chloroiity to Sailliiy ('",ititil 41

0/Ims S'/w OIAW) ___/w *afl(3 3/bQ CA/1(3 ___o

10.00 17.87 10.50 18.74 11.00 19.62 11.50 20.50
.01 .88 .51 .76 .01 .64 .51 .52
.02 .90 .52 .78 .02 .66 .52 .54
.03 .92 .53 .80 .03 .68 .53 .55
.04 .94 .54 .81 .04 .69 .54 .57

.05 .95 .55 .83 .05 .71 .55 .59

.06 .97 .56 .85 .06 .73 .56 .61

.07 17.99 .77 .87 .07 .75 .57 .62

.08 18.01 .58 .88 .08 .76 .58 .64

.09 .02 .59 .90 .09 .78 .59 .66

10.10 18.04 10.60 18.92 11.10 19.80 11.60 20.68
.11 .06 .61 .94 .11 .82 .61 .69
.12 .08 .62 .96 .12 .83 .62 .71
.13 .09 .63 .97 .13 .85 .63 .73
.14 .11 .64 18.99 .14 .87 .64 .75

.15 .13 .65 19.01 .15 .89 .65 .76

.16 .15 .66 .03 .16 .90 .66 .78

.17 .16 .67 .04 .17 .92 .67 .80

.18 .18 .68 .06 .18 .94 .68 .82

.19 .20 .69 .08 .19 .96 .69 .83

10.20 18.22 10.70 19.10 11.20 19.97 11.10 20.85
.21 .23 .71 .11 .21 19.99 .71 .87
.22 .25 .72 .13 .22 20.01 .72 .89
.23 .27 .73 .15 .23 .03 .73 .90
.24 .29 .74 .17 .24 .04 .74 .92

.25 .30 .75 .18 .25 .06 .75 .94

.26 .32 .76 .20 .26 .08 .76 .96
•27 .34 .77 .22 .27 .10 .77 .97
:28 .36 .78 .24 .28 .11 .78 20.99
.29 .38 .79 .25 .29 .13 .79 21.01

10.30 18.39 10.80 19.27 11.30 20.15 11.80 21.03
.31 .41 .81 .29 .31 .17 .81 04
.32 .43 .82 .31 .32 .18 .82 .06
.33 .45 .83 .32 .33 .20 .83 .08
.34 .46 .84 .34 .34 .22 .84 .10

.35 .48 .85 .36 .35 .24 .85 .11

.36 .50 .86 .38 .36 .26 .86 .13

.37 .52 .87 .39 .37 .27 .87 .15

.38 .53 .88 .41 .38 .29 .88 .17

.39 .55 .89 .43 .39 .31 .89 .18

10.40 18.57 10.90 19.45 11.40 20.33 11.90 21.20
.41 .59 .91 .47 .41 .34 .91 .22
.42 .60 .92 .48 .42 .36 .92 .24
.43 .62 .93 .50 .43 .38 .93 .26
.44 .64 .94 .52 .44 .40 .94 .27

.45 .66 .95 .54 .45 .41 .95 .29

.46 .67 .96 .55 .46 .43 .96 .31

.47 .69 .97 .57 .47 .45 .97 .33

.48 .71 .98 .59 .48 .47 .98 .34

.49 .73 .99 .61 .49 .48 .99 .36



1. Handhook of 6'crori i'ahc.

TAM+ 32. - 4 i'v1r if of I (m)-ity to MoIIt % Cow I I I tt .

12.00 21.38 12.50 22.25 13.00 23.13 13.50 24.00
.01 .40 .51 .27 .01 .14 .51 .02
.02 .41 .52 .29 .02 .16 .52 .03
.03 .43 .53 .30 .03 .18 .53 .05
.04 .45 .54 .32 .04 .20 44 .07

.05 .47 .55 .34 -05 .21 .53 .09

.06 .48 .56 .36 .06 .23 .56 .10

.07 .50 .57 .37 .07 .25 .57 .12

.08 .52 .58 .39 .08 .27 .58 .14

.09 .54 .59 .41 .09 .28 .59 .16

12.10 21.55 12.60 22.43 13.10 23.30 13.60 24.17
.11 57 .61 .44 .11 .32 .61 .19
.12 .59 .62 .46 .12 .34 .62 .21
.13 .61 .63 .48 .13 .35 .63 .23
.14 .62 .64 .50 .14 .37 .64 24

.15 .64 .65 .51 .15 .39 .65 .26

.16 .66 .66 .53 .16 .41 .66 .28

.17 .68 .67 .55 .17 .42 .67 .30

. .69 .68 .57 18 .44 .68 .31

.19 .71 .69 .58 .19 .46 .69 .33

12.20 21.73 12.70 22.60 13.20 23.48 13.70 24.35
.21 .75 .71 .62 .21 .49 .71 .37
.22 .76 .72 .64 .22 .51 .72 .38
.23 .78 .73 .65 .23 .53 .73 .40
.24 .80 .74 .07 .24 .55 .74 .42

.25 .82 .75 459 .25 .56 .75 .44

.26 .83 .76 .71 .26 .58 .76 .45

.27 .85 .77 .72 .27 .60 .7? .47

.28 .87 .78 .74 .28 .62 .78 .49

.29 .89 .79 .76 .29 .63 .79 .51

12.30 21.90 12.80 22.78 13.30 23.65 13.80 24.52
31 .92 .81 .79 .31 .67 .S1 .54
.32 .94 .82 .81 .32 .69 .82 .56
.01 .96 .8. .83 .33 .70 .83 .58
.J4 .97 .84 .85 .34 .72 .84 .59

.35 21.99 .8.5 .86 .35 .74 .85 .61

.36 22.01 .86 .88 .36 .76 .86 .63

.37 .03 .87 .90 .37 .77 .87 .65

.38 .04 .88 .92 .38 .79 .88 .66

.39 .06 .89 .93 .39 .81 .89 .68

12.40 22.08 12.90 22.95 13.40 23.83 13.90 24.70
.41 .09 .91 .97 .41 .64 .91 .72
.42 .11 .92 22.99 .42 .86 .92 .73
.43 .13 .93 23.00 .43 .88 .93 .75
.44 .15 .94 .02 .44 .89 .94 .77

.45 ,16 .95 .04 .45 .91 .95 .79
46 .11 .96 .06 .46 .93 .96 .80
.47 ? .97 .07 .47 .95 .97 .92
.48 .98 .09 .48 .96 .9. ,04
.49 ,, .99 .11 .49 .9A .99 .s5



7(ilbx for ( 'o pitaill .w pIan ( 'w , r , -415

TA IF: 32. -4 '(Ps ~Miuaa o ("lrml-r, o-ito t I ii!v i('4 ln i'n iut~l~

a/Im / _____

14.00 24.87 14.50 25.74 15.00 26.61 15.50 27.48
.01 .89 .51 .76 .01 .6. .51 .50
.02 .91 .532 .78 .02 .65 .52 .51
.03 .92 .53 .79r .03 .66 .53 .53
.04 .94 .54 .81 .04 .68 .54 .55

.05 .96 .55 .83 .05 .70 .55 .57

.06 .98 .56 .85 .06 .72 .56 .58

.07 24.99 .57 .86 .07 .73 .57 .60

.06 235.01 .58 .8 .08 .75 .58 .62

.09 .0,3 .59 .90 .09 .77 .59 .64

14.10 25.05 14.60 25.92 15.10 26.79 15.60 27.65
.11 .06 .61 .93 .11 .80 .61 .67
.12 .06 .62 .95 .12 .82 .62 .69
.13 10 .63 .97 .13 .94 .63 .71
.14 .12 .04 25.99 .14 .86 .64 .72

.15 .a3 .65 26.00 .15 .87 .65 .74

.16 .15 .66 .02 .16 .89 .66 .76

.17 .17 .67 .04 .17 .91 .67 .77

.18 .19 .68 .06 .15 .92 .68 .79

.19 .20 .69 .07 .19 .94 .69 .81

14.20 25.22 14.70 26.09 15.20 26.96 IS.70 27.83
.21 .24 .71 .11 .21 ." .71 .64
.22 .26 .72 .13 .22 26.99 .72 .86
.23 .27 .73 .14 .23 27.01 .73 .88
.24 .29 .74 .16 .24 .03 .74 .90

.25 .31 .75 .18 .25 .05 -.75 .91

.26 .32 .76 .19 .26 .06 .76 .93

.27 .34 .77 .21 .27 .08 .77 .95

.28 .36 .78 .23 .28 .10 .78 .97

.29 .38 .79 .2.5 .29 .12 .79 .98

14.30 25.39 14.80 26.26 15.30 27.13 15.80 23.00
.31 .41 .81 .28 .31 .15 .81 .02
.32 .43 .82 .30 .32 .17 .82 .0,3
.33 .45 .93 .32 .33 .1$ .83 .05
.34 .46 .84 .33 .34 .20 .84 .07

.35 .48 .5 .35 .35 .22 .85 .09

.36 .50 .86 .37 .36 .24 .06 .10

.37 .52 .87 .39 .37 .25 .$7 .12

.38 .53 .8 .40 .38 .27 .88 .14

.39 .55 .89 .42 .39 .29 .t9 .16

14.40 25.57 14.90 26.44 15.40 27.31 15.90 28.1?
.41 .$9 .91 .46 .41 .32 .91 .19
.42 .60 .92 .47 .42 .34 .92 .21
.43 .63 .93 .49 .04 .36 .93 .23
.44 .4 .94 .51 .44 .38 .94 .24

.45 .66 .95 .53 .45 .39 .95 .26

.46 .67 .6 .54 .46 .41 .96 .3

.47 .09 .97 .56 .47 .43 .97 .J9

.48 .71 .S .5o .48 .44 .g .31

.49 .72 .9 .s9 .49 .46 .99 .i



I ef Ihidhook (,.f (imrrmoqriipi/ > abh'.,,

"A IX.k: 3 (Vonv-,r i~sl .-f cli loroi v tI - I n ity -intniIUIN

0/61, OP/u I fr. /w Ojl1 P/o anl., s'/

£6.00 28.35 16.5 29.21 17.00 30 .0 17.50 30.94
.01 .36 .51 .23 .01 .09 .51 .96
.02 .38 .52 .25 .02 .11 .52 .98
.03 .40 S3 .26 .03 .13 .S3 30.99
.04 .42 .54 .28 .04 .15 .54 31.01

.05 .43 .55 .30 .05 .16 .55 .03

.06 .45 .56 .32 .06 .18 .56 .04

.07 .47 .57 .33 .07 .20 .S7 .06

.06 .49 .58 .35 .06 .22 .58 .06

.09 .50 .59 .37 .09 .23 .59 .10

16.10 28.52 16.60 29.39 17.10 .10.25 17.i4 31.11
.11 .54 .61 .40 .11 .27 .61 .13
.12 .55 .62 .42 .12 .28 .62 .15
.13 .57 .63 .44 .13 .30 .63 .17
.14 .59 .45 .14 .32 .64 .18

.15 .61 .65 .47 .15 .34 .65 .20

.16 .62 .66 .49 .16 .35 .66 .22

.17 .64 .51 .17 .37 .67 .23

.15 .66 .68 .52 .18 .39 .68 .25

.19 .68 .69 .54 .19 .41 .69 .27

16.20 23.69 16.70 29.56 17.20 30.42 17.70 31.29
.21 .71 .71 .58 .21 .44 .71 .30
.22 .73 .72 .59 .22 .46 .72 .32
.23 .75 .73 .61 .23 .47 .73 .34
.24 .76 .74 .63 .24 .49 .74 .m

.25 .78 J7 .65 .25 .51 .75 .37

.26 .90 .76 .66 .26 .S3 .76 .39

.27 .82 .77 .69 .27 .54 .77 .41
.28 .3 .78 .70 .28 .56 .78 .42
.29 .85 .79 .71 .29 .38 .79 .44

16.30 28.87 16.80 29.73 17.30 30.60 17.80 31.46
.31 .88 .81 .75 .31 .61 .81 .48
.32 .90 .82 .77 .32 .63 .82 .49
.33 .92 .93 .78 .33 .65 .3 .Sr
.34 .94 .84 .30 .34 .66 .84 .S3

.35 .95 . .82 .35 .8 .85 .55

.36 .97 .86 .84 .36 .70 .86 .56

.37 28.99 .87 5 .37 .72 .87 .58

.38 29.00 .87 .38 .73 .8 .60

.. 9 .02 .39 .19 .39 .75 .89 .61

18.40 29.04 16.90 29.90 17.40 30.77 17.90 31.63
.41 .06 .91 .92 .41 .79 .91 .65
.42 .07 .92 .94 .42 .80 .92 .67
.43 .09 .93 .96 .43 .M2 .93 .6
.44 .11 .97 .44 .% .94 .70

.45 .13 29.995 4. .95 .72

.46 .14 .96 300. .46 .7 .a .74

.47 .16 7 .0 .47 .80 .97 .75

.44 .18 .06 .4 .91 .l .T?

.49 .0 .06 .9 .9 .9 .79



TAm i: 32.- 'oiv.r ion n t (I'h r , il-w r y im I lil

CO~M PIw Im .5"/w OYAM .9/, cc P~n ./,,

18.00 31.80 18.50 32.67 19.00 33.53 19.50 34.39
.01 .82 .51 .68 .01 .54 .51 .40
.02 .84 .52 .70 .02 .56 .52 .42
.03 .86 .53 .72 .03 .58 .53 .44
.04 .87 .54 .73 .04 .60 .54 .46

.05 .89 .55 .75 .05 .61 .55 .47

.06 .01 .56 .77 .06 .63 .56 .49

.07 .92 .57 .79 -07 .65 .57 .51

.08 .94 .5 .90 .08 .67 .SZ .52

.09 .96 .39 .82 .09 .68 .59 .54

£8.10 31.98 18.60 32.84 19.10 33.70 19.60 34.56
.11 31.99 .61 .86 .11 .72 .61 .58
.12 32.01 .62 .87 .12 .73 .62 .59
.13 .03 .63 .8t .13 .75 .63 .61
.14 .05 .64 .91 .14 .77 .64 .63

.15 .06 .6S .92 .15 .79 .63 .64

.16 .08 .66 .94 .16 .80 .66 .66

.17 .10 .67 .96 .17 .82 .67 .68

.18 .11 .68 .98 .18 .84 .68 .70

.19 .13 .69 32.99 .19 .85 .69 .7

18.20 32.15 18.70 33.01 19.20 33.87 19.70 34.73
.21 .17 .71 .03 .21 .89 .71 .75
.22 .18 .72 .05 .22 .91 .72 .77
.23 .20 .73 .06 .23 .92 .73 .78
.24 .22 .74 .08 .24 94 .74 .80

.25 .23 .75 .t0 .25 .96 .75 .82

.26 .25 .7o .11 .26 .97 .75 .8,3

.27 .27 .77 .13 .27 33.99 .77 .85

.28 .29 .i8 .15 .28 34.01 .78 .87

.29 .30 .79 .17 .29 .03 .79 .89

18.30 32.32 18.80 33.18 I 19.30 34.04 19.80 34.90
.31 .34 .81 .20 .31 .06 .81 .92
.32 .36 .82 .22 .32 .08 .82 .94
.3 .37 .83 .21 .33 .09 .83 .95
.34 .39 .84 .25 .34 .11 .34 .97

.35 .41 .85 .27 .35 .13 .85 34.99

.36 .42 .86 .29 .36 .15 .56 35.01

.37 .44 .87 .30 .37 .16 .87 .01

.38 .46 .8l .32 .38 .Ax .88 .04

.39 .48 .19 .34 .39 .20 .39 .06

18.40 32.49 18.90 33.36 19.40 34.22 19.90 35.07
.41 .51 .91 .37 .41 .23 .91 .09
.42 .53 .92 .39 .42 .25 .92 .11
.43 .55 .93 .41 .43 .27 .93 .13
.44 .56 .94 .42 .44 .28 .94 .14

.45 .58 .95 .44 .45 .30 .9S .16

.46 .60 .96 .4 .46 .32 % .18

.47 .61 .97 .48 .47 ..14 .19
48 .63 .98 .49 .48 .35 .96 .21

.49 .A5 .99 .51 .49 .37 .99 .23



IIoindhrwk O.f (1f~i,1W)i 7a w l

'I'AIII.k; 32. (n,'version of ( h1 or.-it . i Sv I- oliti i tll fll

s',. aAw i l a,, Woo a

20.00 35.25 20.50 36.11 21.00 36.96 21.50 37.82
.01 .27 .51 .12 .01 36.98 .31 .83
.02 .28 .52 .11 .02 37.00 .52 .As
.03 .30 .53 .16 .03 .01 .53 .87
.04 .32 .54 .18 .04 .03 54 ,89

.0. .34 .55 .19 .05 .05 .5S .90
• .35 .56 .21 .06 .06 .56 .92
.07 .37 .57 .23 .07 .08 .57 .94
.08 .39 .58 .24 .09 .10 .58 .95
.09 .40 .59 .26 .09 .12 .59 .97

20.10 35.42 20.60 36.28 21.10 37.13 21.60 37.99
.!! .44 .61 .30 .11 .I5 .61 38.00
.i2 .46 .62 .31 .12 .17 .62 .02
.13 .47 .63 .33 .13 .18 .63 .04
.14 .50 .64 .35 .14 .20 .64 .06

.15 .51 .65 .36 .15 .22 .65 .07

.16 .52 .66 .38 .16 .24 .66 .09

.i7 .54 .67 .40 .17 .25 .67 .11

.18 .56 .68 .41 .18 .27 .68 .12

.19 .58 .69 .43 .19 .29 .69 .14

20.20 35.59 20.70 36.45 21.20 37.30 21.70 38.16
.21 .61 .71 .47 .21 .32 .71 .17
.22 .63 .72 .48 .72 .34 .72 .19
.23 .64 .73 .50 .23 .36 .73 .21
.24 .66 .74 .52 .24 .37 .74 .23

.25 .68 .75 .53 .25 .39 .75 ,.24

.26 .70 /6 .55 .26 .40 .76 .26

.27 .71 .77 .57 .27 .42 .77 .28

.28 .73 .78 .59 .28 .44 .78 .29

.29 .74 .79 .60 .29 .46 .79 .31

20,30 35.76 20.80 36.62 21.30 37.47 21.80 38.33
.31 .78 .81 .64 .31 .49 .81 .34
.32 .80 .82 .65 .32 .51 .82 .36
.33 .82 .83 .67 .33 .53 .83 .38
.34 .83 .84 .69 .34 .54 .84 .40

.35 .85 .85 .71 .35 .56 .85 .41

.36 .87 .86 .72 .36 .58 .86 .43

.37 .88 .87 .74 .37 .59 .87 .45

.38 .90 .88 .76 .38 .61 .88 .46

.39 .92 .89 .77 .39 .63 .89 .48

20.40 35.93 20.90 36.79 21.40 37.65 21.9 38.50
.41 .95 .91 .81 .41 .66 .91 .51
.42 .97 .92 .83 .42 .68 .92 .53
.43 35.99 .93 .84 .43 .70 .93 .55
.44 36.00 .94 .86 .44 .71 .94 .57

.45 .02 .95 .88 .45 .73 .95 .58

.46 .04 .96 .89 .46 .75 .96 .60

.47 .06 .97 .91 .47 .77 .97 .62

.48 .07 .98 .93 .48 .78 .98 .63

.49 .09 .99 .94 .49 .80 .99 .65
22.00 38.67

St ricklanwl anid Iarsons. 1960)
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TAMYI- 33.-Temix-rature ('0mver.iow 4' utlgr:t. to fhihrlb.lt-tbrn-1nhelt to O(mnt1grade

TAuZ 3 A.-CAmUpad. to ehm/ahst
*C-,5/9 (X-F-32)

E dfVen, temperature- 4.6 ° C.

From tabe 33 A, temperature= 40.19* F.

Tau 1 W.-4Jahrheit to Cenigrade

z'F-915 IYC+32*

GheMn, tempe ature-44.4* F.
From tale 33 B, teipertilir -6.89* C.

TABLn I A.-Temperature Conversions - Centigrade to Fahrenheit

OC. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

-2 2840 2K 22 2804 27.86 27.68 27.50 27.32 27.14 26.96 2678
-1 ............ 30.20 3002 29.84 P.s66 29.48 29.30 29.12 2894 28 70 28.58
-0 --------- 3.00 31.82 31.64 31.46 31.28 31.10 30.92 30.74 30.56 30.38

0- .----------- 3100 3118 82.36 3Z 54 32.72 2.90 33.08 3..26 33.44 33.62
1 .......... 3. 3 80 33 98 34. 6 2 34 34.52 34. 70 34. 88 3 06 35. 24 35. 42
2 ------------- 3 560 35. 78 3& 96 A 14 36 32 36. 50 36.88 36.86 37.04 37.22
3 ------------ 37.40 37.58 37.76 37.94 312 3A30 3848 3866 38. 84 39.02
4- ......... 39.20 39.38 39.56 39. 74 39.92 40.10 40. 28 40.46 40. 64 40.82
5 ----------- 41.00 41.18 41.36 41.54 41.72 41.90 42.08 4226 42.44 42.62
0------------ 42.80 42.98 43.16 4334 43. 2 43.70 43.88 44.06 44. 24 44.42
7 ------------ 44. 60 44. 78 44. 96 45. 14 45. 32 45. 50 45. 68 4& 86 46. 04 46. 22
8 4& 40 46.58 46. 76 46. 94 47.12 7. 30 47.48 47.66 47.84 48 029 ---------- 48 20 8A38 48. 5 48.74 4. 9 49.10 49. 23 4.46 49.64 49.82

10 ------------- 50.00 50. 18 50. 36 0. 54 50. 72 5 90 51.08 51.26 51.44 51.62
11 ------------- 51.80 51.98 52.16 52.34 5152 52.70 52.88 53. 06 53. 24 53. 42
12 ------------- 53.60 53.78 53.96 54.14 54.32 54.50 A .68 54.86 5.,04 55.22
13 ------------- 55.40 55.58 55.76 55.94 56.12 5A 30 56.4 56.66 56. 84 57.02
14: ------------ 57.20 57.38 57.56 57.74 57.92 58. 10 58. 28 58. 46 58. 64 58. 82

IS ------------ 59.00 59.18 59.36 A. 54 59.72 59.90 60. 08 60.26 60.44 60.62
16 ------------- 60.80 60.98 81.16 61.34 61.52 61.70 61.88 62.06 62.4 62.42
17 ------------- 620 62.78 62.96 63.14 63.32 63.50 63.68 63.86 64.04 6 4.22
18 ------------ 64.40 64.58 64. 76 6194 6512 65. 30 65. 48 65.66 65. 84 66.02
19 ------------ 66. 66.38 66. 56 66. 74 66.92 67.10 67.28 67.46 67.64 67.82
20 ------------ 68. 00 68. 18 68. 36 68. 54 68. 72 68. 90 69.08 69.26 69.44 69.62
21 ------------- 69.80 69.98 70.16 70. 34 70.52 70.70 70. 88 71.06 71.24 71.42
22 ------------- 71.60 71.78 71.96 72.14 72.32 72.50 72.68 72.86 73.04 3. 22
23 ------------- 73.40 73. 58 73. 76 71 4 74. 12 74. 30 74. 48 74. 66 74.4 75. 02
24 ------------- 75. 20 75 38 7 56 75. 74 75. 92 76. 10 76. 28 76.46 76.4 76. 82
25 ------------- 77.00 77.18 77,36 77.54 77.72 77.90 78. 08 78. 26 7844 78. 62
26 ------------- 78.80 78. 98 79.16 79.34 79.52 79.70 79.88 80.06 80.24 0. 42
27 ------------ 80.0 80. 78 80. 96 81.14 81.32 81.50 81.68 11. 86 82.04 82,22
28 ------------ 82.40 82.58 82.76 82. 94 83 12 83.30 83. 48 83. 66 83.4 84. 02

S 8-------------4. 20 84.38 4. 56 St 74 84. 92 85. 10 85. 28 85. 46 85. 64 85. 82

30 ------------ 86.0 86. 18 86. 36 86.54 86. 72 86.90 87.08 87.26 87.44 87.62
31 ------------- 87.80 87.98 88. 16 88. 34 88.52 88.70 88. 88 89.06 89.24 89.42
82 ------------ 89.60 89.78 89.96 90 14 90.32 90.50 90.68 90.86 91.04 91.22
33 ------------- 91.40 91.58 91.76 91.94 92.12 92.30 92.48 92.66 c2. 4 93. 02
34 ------------- 93. 20 93.38 93. 6 93. 74 93. 92 94. 94. 28 94. 46 94 64 94. 82
35 ------------- 95. 0 95. 18 95. 36 95. 54 95. 72 95 90 96. 08 9e. 2 96.44 96. 62
36 ------------- 9. 80 96. 98 97.16 97.34 97.52 97.70 97.88 98. 06 98.24 98. 42
37 ------------- 98. 60 98. 78 98 96 99.14 99.32 99.50 99.68 99.86 100.04 100.22
38 ------------ 100. 40 100. 58 100. 76 100. 94 101. 12 101.30 101. 48 101.66 101.84 102.02
39 ------------ 102.20 102. 38 10.56 102.74 102.92 103.10 103. 28 103 46 103. 64 103. 82
40 ------------ 104.00 104. 18 104 36 104.54 104.72 104.90 105. 08 105. 26 10544 105. 62
41 ..----------- 105. 80 105. 98 106. 16 106. 34 106.52 106. 70 106. 88 107.06 107.24 107.42
42 ------------ 1 07. 60 107.78 107.96 108. 14 108. 32 108. 50 10. 68 108. 86 109.04 109.22
43 ------------ 109.40 109.58 109.76 109.94 110.12 110.30 110.48 110. 66 110.84 111.02
44 ------------ 111.20 111.38 111 56 111.74 111.92 112.10 112.28 112.46 112.64 112. 82

45 ------------ 113.00 113.18 113. 36 11 54 113. 72 I11 90 114. 8 114. 26 I14.44 i14. 62
46 ------------ 114. 80 114.98 115 16 115. 34 115. 52 115 70 115 88 116.06 116. 4 116. 42
47 ------------ 116. 60 116. 78 116.96 117.14 .117.32 117.50 117.63 117.86 11P.04 118,22
48 ------------ 118. 40 118.58 118. 76 118. 94 119.12 119.30 119.48 119.86 119.84 !20. 02
49 ------------ 120. 20 120. 38 120.56 120. 74 120. 92 121. 10 121. 28 121.46 121.64 121. 82



420 Handbook of Orefino/raphir Th.'ce

TAB: 3 111, T nxwrature (onver,'iuolii- -Fhrenhelt to Contigradh

O.0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 o.g

30 ---------. --- 1, 11 -1.06 -1.00 -0.94 -0.89 -0.83 -0.78 -. 72 -0.67 -a.61
31 -------------- -. -50 - -. 39 -. 33 -. 28 -. 22 -. 17 -. 11 -. 06
32 0-----------. . .0 .06 .11 .17 .22 .28 .33 .89 .44 .50
33 ------------- .56 61 67 .72 .78 .83 .89 .94 L O0 1.06
34 -------------- 1. 11 117 1.2. 1.28 1.33 1.39 1.44 1.50 1.56 1.61

35 ....... ...... 1.67 172. 178 1.83 1.89 1.94 2.o0 2.06 2.11 2.17
36 -------------- 2.22 .28 .33 139 2.44 2.50 2.56 2.61 167 2.72
37- ...-------- 2. 78 .83 89 2 94 & 00 3. 06 3. 11 & 17 . 22 & 28
38 ..- ....... . & 33 &.39 & 44 3.50 & 56 3.61 & 67 & 72 & 78 & 83
39 .............. &89 3.94 4.00 406 4.11 4t17 4.22 4.28 4.33 4.89

40 ............. 4.44 4.50 4. 56 4. 61 4.67 4. 72 4. 78 4.83 4.89 4.94
41 .... .. 5.00 506 5.11 5.17 5.22 528 5.33 S.39 .44 5.50
42 ....---------- 56 61 5.67 572 .78 5.83 6.89 594 6.00 6.06
43 ------------- 6. 11 1 6. 22 6. 28 6.33 6. 39 6.44 6. 50 658 6. 61
44 -------------- 6. 67 67 6.78 6.83 6.89 6.94 7.00 7.06 7.11 7.17

45------------ 7.22 7.28 7.33 7.39 7. 44 7.50 7.58 7.61 7.67 7.72
46- ---.-------- 7.78 7.83 7.89 7.94 8. 0 8. 0 8. 11 & 17 8. 22 8. 28
47 -------------- & 33 &39 8. 44 8. 50 & 5 8. 61 8 67 & 72 . 78 8.83
48 --------------. &89 8.94 9.00 9.06 9.11 9.17 9.22 9.28 9.3 9.39
49 -------------- 9.44 9.50 9. 5 9.61 9.67 9. 72 9. n 9. 3 9,89 9.94

50 ------.... . 10.00 10.06 10.11 10.17 10.22 10.28 10. 33 10.3 9 10.44 1(. 50
............... !0.V 10.61 10.67 10.72 10. 78 10.83 10.89 10.94 11.00 11.08

52 ------------- 11. 11 11.17 11.22 11.28 11.33 11.39 11.44 11.50 11.56 11.61
53 ------------- 11.67 11.72 11.78 11.83 11.89 11.94 12.00 12.06 12.11 12.17
54 -------------- 12.22 112 133 12.39 1144 12.50 12.56 12.61 12.67 12.72

55 -------------- 12.78 1283 1289 12.94 13. 00 13. 06 13. 11 1. 17 13. 22 13. 28
56 ............. 13. 33 1339 13. 44 13. 50 13. 56 13.61 13. 67 13. 72 13. 78 13. 83
57 ---.......... 12.89 1394 14.00 14.06 14.11 14.7 14.22 14. 28 14.33 14. 39
58 ............. 14.44 14.50 14.56 14.61 14.67, 14.72 14. 78 14.83 14 89 14.94
59 ------------- 1.00 15.06 15. 11 15.17 15. 22 15.28 15.33 15. 39 1. 44 15. s0

60 -------------- 15.56 15.61 15.67 15.72 1. 78 15.83 15. 89 15. 94 16. 0 16. 06
61 -------------- 16. 11 617 16. 22 16. 28 16. 33 16.39 16. 44 16. 50 16.5 16. 61
62 -------------- 16.67 16.72 16. 78 16. 83 16. 89 16. 94 17.00 17.06 17.11 17.17
83 -------------- 17.22 17.28 17.33 17.39 17. 44 17.50 17.56 17.61 17.67 17.72
64 ------------- 17.78 17.83 17.89 17.94 18. 0 18. 06 18. 11 18.17 1& 22 18. 28

65 -------------- . 33 18.39 144 18 50 18. 56 18 61 18. 7 1& 72 18. 78 1. 83
66 -------------- 18. 89 18.94 19.00 19.00 19.11 19.17 19.22 19.28 19.33 19.39
67 .............. 19. 44 19.50 19. 56 19. 61 19. 67 19. 72 19. 78 19. 83 19. 89 19. 94
68 -------------- 20.00 2006 20.11 20.17 20.22 20.28 20.33 20.39 20.44 20.50
59 --.------------ 20.56 2061 20.67 20.72 20.78 20.83 20. 89 20.94 21.00 21.06

70 -------------- 21. 11 2117 21.22 21.28 21.33 21.39 21. 44 21.50 21.56 21.61
71 -------------- 21.67 21.7 21.78 21.83 21.89 21.94 22.00 22. 06 22.11 22.17
72 -------------- 22.22 2128 22.33 22.39 22.44 22.50 22.56 22.61 22.67 22.72
73 ----------.. - 22.78 22.83 22.89 22.94 23. 0 3. 06 23. 11 23. 17 23 22 23. 28
74 ------------ 23. 33 2339 23.44 23. 50 23. 56 23. 61 23. 7 23 72 23. 78 23.83

75 -------------- 23.89 2394 24.00 24.06 24.11 24.17 24.22 24.28 24.33 24.39
76 .............. 24.44 24.50 24. 56 24. 61 24.67 24.72 24. 78 24. 83 24.89 24.94
77 -------------- 25.00 2506 25. 11 25. 17 25.22 25.28 25. 33 25. 39 25. 44 25. 50
78 ............... 25.56 25.61 25.67 25.72 25.78 25.83 25. 89 25. 94 26 0 26.06
79 -------------- 26. 2 6. 26. 22 26. 28 26.33 26 39 26. 44 26.50 265 26.61

80 .............. 2667 2672 26. 78 26 83 26 89 26.94 27.00 27.06 27.11 27. 17
81 .............. 27. 22 27.28 27.33 27.39 27.44 27.50 27.56 27.61 27.67 27.72
82 -------- 27.78 27.83 27.89 27.94 28.00 28.06 28.11 28.17 2A.22 A28
83 ------- 28.. 3 28.39 28 44 28. 50 28. 56 28.61 28. 67 28.72 28. 78 2 83
84 ------------- 2.89 28. 94 29.00 29.0 29.11 29.17 2922 29.28 29.3 2.39
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TAUL, 3313.--- Te;perature C nv*rslio.-Fahrenbelt to ('Centigrade--Contlnued

OF. 0.0 0.1 0.2 0.8 0.4 0.5 0.6 0.7 0.8 0.9

8 ------------ 29.44 29.50 29.56 29.61 2 .67 29.72 29.78 9.63 29.89 2.94
86 ............. 80.00 80.06 80.11 80.17 80.22 80.28 80.83 80.8 .44 80.50
87 ............ 80. 6 061 80.67 80.72 80.7 8 0. 80.89 80.94 81.00 31.06
88 ............. 8L11 81. 17 81.22 31.28 81.88 81.89 81.44 81.50 81.56 81.61
89 ----------- 8L 7 817 81. 78 81. 8 81.8 81.94 8100 82.06 82.11 82117

90 ----------- .81 818 8188 81.8 8144 8150 8.66 82.61 82.67 8172
91 ............. 878 8818 818 8194 88.00 88.06 88.11 88&17 8822 8828
92 ............. 8 889 88.3 S44 885 0 88.56 S.61 8. 67 83.72 88.78 S188
98......... --- 889 8194 8.00 54.06 84.11 84.17 84.22 84.28 84.83 84.89
94 ----------- 84.44 84.50 84.56 84.61 84.67 84.72 84.78 84.88 84.89 34.94

95 ............. 88.00 8506 35U 3 852 8 85.83 S589 8544 850s
96 ............. 566 .$1 8567 3572 8578 858 8589 8594 86.00 86.06
97 ............. - - - 8 86617 822 8 .28 8 8 8689 86.44 36.50 86.56 86.1
96 ............. A 67 86.2 86 78 8. 88 86.89 8 94 87.00 87.06 37.11 87.17
99 ............. 87.22 87.28 87.8 87.89 87. 44 87.50 87.54 87.61 87.87 87.72

100 ............. 3%78 87.88 87.89 87.94 8100 806 8811 8817 8 22 8.28
101 ............. 8188 889 8144 88.50 856 861 8&167 8172 8878 888
O2 ............. 889 8894 89.00 89.06 80.11 89.17 89.22 89.28 89.88 39.89

108 ............. 8.44 89.50 89.56 89.61 89.67 ft.72 89.78 39.83 8.89 89.94
104 ............. 40.00 40.06 40.11 40,17 40k22 40.28 40.83 40.89 40.44 40.50

10 ............. 40. 40 61 40L67 40.72 40.78 40.8 40.89 40.94 41.00 41.06
1056------------ 4111 4117 4122 4126 4188 418 9 4144 41.50 41.56 4161
107 ............. 4167 41.72 4.78 41.8 4189 4194 400 4106 4111- 4217
108------------- 4122 422 42.83 42.30 4144 4150 4156 41.61 41.67 42.72
109-----------..4178 4188 4189 419 41U00 4106 4111 4117 4122 4128
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